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REF 3b

APPENDIX D

ANALYTICAL RESULTS



Explanation For Analytical Data Summary Tallies

All ground water results in ug/1.
All soil/sediment organic results in ug/kg
All soil/ sediment inorganic results in mg/kg

For sample location headings, the following qualifiers are used

+ Denotes blank samples.
* Denotes duplicate samples.
^ Denotes that sample was not analyzed for the

compounds listed.

For chemical results, the foiling qualifiers are used

B Compound detected in blank samples.
J Estimated value . Result is less than the

specified detection limit, but greater than zero.
E Estimated value. Concentration detected exceeds

the calibrated range.
C Result confirmed by GC/MS.
* Duplicate analysis not with in control limits.
R Spike sample recovery not with in control limits.
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(round Uittr Volitiltt

Sllf SITE 0 WE g SITTI Sllf 0 SITE Q cm g t lTTB BITE g SHE 0 SITE H SITE N SITE H SITE H SITE E SITE G

SAMPLE mm
WLL mm
DATE SAMPLED

DC-M-01
EE-04
M4-87

K-6H-02
EE 07
3-14-87

tC-e«-03
K-99
3-14-87

DC 6H-04
EE -10
3 - 1 4 - 8 7

DC-6K 05
EE-17
3-14-87

DC-6K-04
EE-03
3-14-87

K-SH-07
EE-H
3-14-87

DC-Gil 08 1
EE 11
3 -14 -87

OC-6K-09
EE-18
3-U-87

cc C-H-IU
EE 01
M7-87

PC-6K-11
EE-)2
3 - 1 7 - 3 7

DC-6K-12
EE-o;
3 - 1 7 - 8 7

B C - C K i;
EE 04
3 - 1 7 - a i

8 C - M - I 4
EE -6101
3 - 1 7 - 8 7

bi GM- i l
EE G10"
; 1 7 - 8 7

CMoroMlhot

Vinvl CMoridt
CMbroethtnt
Htl»,ylii)t Chirr iile
AcitMl
Ctrkwi Ditulfidt
l.l-Dichlorottlunt
l ,l-Dict.!ofoelh»r.i

CMcrotora
1-2-tuklorottkiM
2-lutMonr IKK)
l,l,l-(nckloroilh»c
Clfbon TttricKloridc
Vin,l Acctitt

],2-5ltMorciprop<n»
trjns-I .J-Dnti loropmpmf
irichUrnthtnt

22
2j
24
2)
24
27
28
29
JO
31
32
33
34
J5

1.1,2-Truhlorotlliine

cii-I.I-DicMoroproptnt
2-Chloror thyl V i n y l Ithir
Ir ou for*

2-Htiii\o<it
Ttlrichloroelhtnt
l,1.2,2-Te(rjlMoroilhjnr
To I unit
Clilorotcnitat
Elkvllifn;«f,»
Slyrrnt
lotil hltnts

15 T IJ

1 J

24

4 J
I J
1 J

10 I 14 t 12 I

4 J
1 J

I J

2 J

I J

380 E

13 I
23 J
400 I

41 J
210 I

230

Oi'O
73 J

1 80

410
14UO
28 J

140

iit'O iJ
7100 I

3000

1 J 2000 20uu 2000 J

250

1600 J
4700 J

170 BJ

140 J

48 J

710

fct J

140 J
no BJ

3000

'400

16 J
8 J BJ

2 J

I frJ

1 J

I J
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1
2
3
4
5
i
7
8
9

10
11
12
13
14
IS
14
17
IB
19
20
71
22
23
24
25
24
27
28
29
30
31
32
33
34
35

GITE SITE 6 --HJUK SITE L

SAMPLE HUHMR OC-6N-I4 DC-W-17 < DC-6H-IB
UELl NUH6ER EE-GI04 EE £108
DAIE SAHPIEO 3-17-87 3-17-8' 3-18 87

CMorGitthtnr
BroMMthuit
Vin.l Cnloridt
ChlorDtthot
Ntthyltnt CMoridt SI i »J
Acttoftt 3 IJ 14 8
Cirbon Until fidt
LI-DlcnlorHUtnt
I.l-DicMorotthint
lran«-l.2-Dichlororthrnt
Chlorofon 3 J 1 J
1-2-llr.MorMtkm
2-lutMMt IKM
1.1,1-Truhlorotthint
Carbon Tttrachlondr
Vinyl ActUtt
IroAOdicMoroiethane
1,7-DlcMoroproHnt
tuni-lt3-luMoroproprnr
Trichlorotltitnt
tilri,KfMtifi>uttiii\t
I.l.2-Trichlorotthant
trnienr 1 J I j
cu-l,3-Dichloroproptn»
2-Cnlorotlkyl Vinyl (IKtr
|ro««tori
4-»tthyl-2-pfnlifion«
2-Ntxnone
Iflrjthlorof Ihtnt
I,l,7.7-Trtr»hlorot(liin(
lolurnr 3 1
Chlorobtnienc 5 1 J 1 J
Elhflbtniint
Sttrtnt
Totil Mrn»

SITE 6 CITE C ~ CITE i HAW SITE I SITE 1 SITE 1 SHE 1 SITE I SITE I SITE I BIW

OC-6K-I9 OC-6K-20 1 DC-6H-2I OC-6K-22 • DC-6K-23 OC-6K-24 DC-6K-25 DC-6K-26 DC-GM 27 lit Gu -28 O C - G K - 2 9 1 DC-bK- IO •
CC-SI07 EE-GI07 EE 05 EE-13 E E - 1 2 EE-GI I2 EE 14 EE 15 CE li ff 1:
J-IB-B) 3-18-87 3-18-87 3-1B-B7 J-2>8/ 3-2J-87 ; -2J -B7 3-23-8 ' 3-23- f l ' .'- .'.'-f .' -::-67 :. :'-e~'

5 J 74 790 i J

110 M 210 I 2 tJ 54 J 2 J : ' J
420 1 310 1 4 IJ 29 1 40 1 171 180 J 101 19(1 8 14 1 23 1

10
120

180 J 200 J If.u 510 M.I
1 J 110 J

430 430

320 300 270 4 J

41 jo ;;«i 2 j j j 5ii 28 MOO ' ;.;.>> ;;

1900 2200 230 J
4 J

420 ::.o M 4 '11

7300 6300 2 J 4 J 240 740 1 J
3100 3100 1 J 2 J 270 .•; 3IM 120 :.;.u 390

t:- J i j 190 '3 : j
'.-< J

290 240 J 61 J '«
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(round y*l»r Voljlilfi

siti tiTf o SITF o "SiTto snf R SITE i srmr' — sm R SITE u SITE « SUES

u, ';;,
i''i

SUHflE KMB£R
MELL
DME

KUHIER
SMHED

K-W-42 1
ft -24
3-24-87

1 DC-GIM3
EE-25
3-24-87

JC-6H-43A
EE-25
7-14-87

DC 6M4
P-l
3-J5-B7

DO 611 -45
B-2BA
3 ; 25-87

K-6M*
P-7
3-25-87

DC-6IM7
l-2iA

3-25-87

DC GK-4BI
fi -24 A
3 -25 -87

DC-GN-49
B-25A
3 -25 -67

DC-GH-5d
P - I 1
: -25-87

BLAW:

OC-GK-5H

3-25 -87

PHIVAIE PRIVATE PRIVATE PRIVATE PRIVATE

K-GH-52
URIGHT
3-26-87

U-6N-53
SEIILES
:-i6-B7

D C - 6 M - 5 4
SCHril3T
;-2e 6/'

OC-Gn-55 OC-Cii-56
HcDOKAlD CLAYICK
i-it-tl M'6-67

ClblorcNifftlt4ni

Vinrl CMonrft
CMorotlMnt
ndl.vlmi Cnloridi
IkltOAl

Carbon Duultidr
I.l-Didilorotthme
I.l-Didilorotthant
trani-l,2-Dichlorotth«ic
CMorolori
1-2-DuMorofUjf.l
Mulinwt INEKI
1,1.1-Irichlorot^jni
Carbon Tttrachloridc
Vinyl Airlali
Irotoduhlorotetharit
1,2-tickleroprotint

23
24

26
27
28
29
30
31
32
33
34
35

Irichlorotthfnt
Dibroiochl&roMtnarit
1,1.2-lrtcMororlliant

ci>-l,3-Dichloroproprnt
2-Chlorutbyl Vinyl Elhtr
troMfon
4-»»th»l-2-ptntanorif
2 Hnjnonf
TtlracMoroethent
1,1,2.2-IttrKkloroethjdl
lolufAt

Chlorobrnitnt
EthylberiiHit
Slyrrnt
To ta l lyltnti

310
410

94 J

570
43 j

1000

1800

71 1 1700 1 I IJ

7
3 J

3i U 1600

16000

26 U
2 J
3 M

4 bJ
18 B

12 t
10 B
3 J

2 J

8 BJ
37 b

9 BJ

17
10

5 J

J BJ

: j noo 44 j

130
1000

27 J

350 £ »90
480

5000

95 J

7 I
190

2 J

7

13 bJ
199

760 J
8100 570 1 J

I BJ

4 J

1 bJ 1 FJ

j j
I j
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6rour>4 Nitir

sm sm Q- S1TTH sm o SITE o SITFB smir sm B SITE g SITf 0 SITE H SITE H SITFH SITf H SITE E

1

1
2
J
4
5
i
7
e
i

10
u
12
1!
14
15
U
|7

IB
If
20
21
22
23
24
25
26
27
28
29
30

SIMPLE HUNBfS DC-6N-01 DC-6M-02 DC-CH-03 DC-6N -04 DC-6K-05 D
KEU mm EE-06 EE-07 EE-09 EE-11 EE-17 E
D«U S»HPtEH 3-16-87 3-16-87 3-16-67 3-16-87 3-16-87 3

Ph»«ol
bitl2-CMor»l!iyllrthtr
2-Ckloropkinol 4 J
1,3-DicMorobenitnt
I,4-Di(hlorobn,i»n« 4
itruvl Alcohol
1,2-Bublofobinuin
2-Hfthylplwfiol
bi»(2-CMoroisopropyll »th*r I J
4-MtthfIphMol
N-Nltroit-D-llpropirlMlllI
HmcMoroetlunt
Nitrokfiimt
Uopkoront
2-NilrDpktnol
2.4-Diutkrlphrnol 5 J
ltn;im hit 10 J

2.4-Dickloropkenol
1,2,4-Irithlorobtnitnt
KipMhilnif
4-Chloroinihne 120
Hfi«[K|grobuUitirrir
4-diloro-3-ulhylph(nol
7-HetkrlniphthiUnt
HtiKklorocycloptntidiint
2,4,6-lriclclwoplitfiCrl
2,4,5-Trichlorothenol
2-CMoronjpf,tt.iln.t
!-MitrOinihr,e

C-GK-06 DC-EH-07
E-08 EE-19
-16-87 3-16-87

110000 £

20000 E

220 J
460
260
190 J

14000 E

1900 E

41 J
14000 E

4100

1700

OC-GH-08 1 I
EE 19 (
3-16-87 :

190000 £

33000 E

250
4'ii
300
350

23000 E

100 J

2800

14000 I

42 J
15000 E

600i)

I8"u

IC-GH 09 [
E 18 I
; - i6-87 :

6100 E

2600

7(1 J
IBM

2000
10 J

B50

820

62
60u

7600 E
390

70
440'}

IBOti

ri'Oti

iC -6» - IO 1
:E di E
; - i 7 - 8 7 :

66

31 J
120

2600

560
26 J

65

140 J

580
250

6400 E

21 J

140
27 J

IC-GK-II DC-GH-12 I'C-GK -13 DC-&K-14
1-02 EE 03 ff v'.4 EE-3I'I
; I7 -8 / J 17 -87 3 - ! / b7 3-17 87

950

47 j

530 1 1
740
430 3

70 J

620

97 J
no j

;;o
5Buu E

1900
720
240 1 J
BIO 200

47 J

1200
580 J



(round

1
2
}
4
5
i
7
1
?

10
II
12
13
14
IS
U
17
IB
H
20
21
22
25
24
75
24
27
28
11
30

sm sue t SITE c BLANK SITE i

SAMPLE MJMER DC-6H-I5 DC-6H-U uC-6»-I7 • DC-SB ID
HELL HOUSED EE 6103 EE-GI04 EE-GI08
D*IE SAHPLEO 3-17-87 3-17-87 3-I7-8/ 3-18-87

Phrnol
biiU-CMorotthyllttlwr
2-UloropkMOI
1,3-licMorobtnitnt
1.4-tichlorobtnitnt
ttntvl Alcohol
1.7-tichlorobinitnt
2-Htthylihtnol
biil2-Chloroisoprogyl) ft her
4-Htthylphti>ol
N-Nitro»o-n-Diffropylmnf
HriAthlorottltine
•itrobtitirnt
l&opboronr
2-«ilroph»nol
2.4-BiMthylphtnol
6»n<oit Acid
bis- 1 2-CUoro«tho<y jitthint
2,4-Iicliloropliinol
1,2,4-IrichlorobtAiene
Hjphthiltne 1 J
4-Chloroinillnt
Nriichlorobutiditnt
4 Chloro-3-Mth»lphenol
2 BtlhyUlpMkil».f
H»«ichlorw|>[ loptntiditnt
2,<,i-IricMoropKrnol
2,4,S-Triclilorophcnol
2-CMofOn.pMI,.lfnt
2-Kitroinilint

SITE 6 '"

oc-en-if
EE-6107
3-IB-B7

4tO«

kfO

570
5400
700 J
280 1

7200

1400
35000 E
2400

480 f
1900

21000 E

S1TT 6 SITE E

DC -6* 20 1 (C-6D-21
EE GI07 EE-05
3-18-87 3-18-87

30000

1900

470 J
8400
180 J
810

9000

4300
150000 E

7300
450 J

1700
18000

. — -

350

BLANK S ITE 1 S I T E 1 SITE 1 SITE 1 SHE 1 SUE 1

DC-6K-22 > D C - 6 K - 2 3 DC-GK-24 DC GN-25 DC Gil-26 DC G K - 2 7 DC-6»-:B
EE n EE -17 EE G112 EE 14 EE i' FE 14

3 IB 87 3-23-8) 3-23-B7 3-23-67 3 -23-67 '. :;-87 J -M-B7

1600 SO

5 J 37u
110
640 910 I'.' 11"

230 J 3?.'.<
110 2iO J 4 J 1? J

89 J 74

3JO

2 J 29uu
22 1000

2700
57 J 23u

140 14 8300 13 WO E

140 J
1 J t I

290
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(round Kiltr StiiioUtilti

»
»
»
»
>
»
»
»
»

SUE 1

,
2
]
4
5
6
7
1
9

10
II
12
15
14
1}
li
17
16
It
20
21
22
23
24
25
26
27
28
29
30

S«m NWIBH ft
•Ell NUMBER E
OAIE 5AHPIED 3

Phenol
kll|2-ChlorM».ylltther
I-CkUri»ktMl
1,3-tuhlDmbcnjent
1,4 Dichlorokrnirnt
ltf:i\ Alcohol
1,2-licklorokmrne
;-(4e(ky|pktnol
bii|3-Chlor»iiopmprl| tlktr
4 Hfth»lpt,n>ol
N-DitroiO-ii-Dipropirliiiiit
HtuchlorMtlnfif
NitrokMiMf
UopkorMt
Mlilrophtnol
2,4-OiHlhrlpkrnol
hnioic Ac id
bu-(2-CMorgctlio»yl»tMt
2,4 OltklliropMfiol
l,2,4-(rickl*robfaitnt
KipktlKUnt
< -CM or 0*111 h nf
HmthlofDtuliditnt
4-CMom-3-Mthylphfnol
2 B»lhfl«lphtt,.lrnl
HiiublorK|fclopntidinii
2,4,6-lri[hlofoph«»ol
2,4,J-lr ichlotophrnol
2-Chloroniphtk<lene
2-Nitro.nilint

C-SD-29
E-12
-23 87

110
130

110

78

UAWt

3-23 B)

SUE 1 SUE C SUE i SUE C SUE 6

EE 20
3-23-87

EE II
3 24-87

no

34 J

37 j

240

34 )
IJOOO E

K W 33
EE G106
3 24-87

2 I

t 1
4 J

350

i J

II
280

110

) j

DC E»-34 DC-CM 34i
EE 6102 EE-GI02
3-24-87 7-14 87

U.ANX

DC 6M 35

3 24 87

SUE H SUE 1 SUE 0 SUE 0

Df 6K-36 DC-6K-37 DC-6K-38 DC-6K-38A
It GI10 EE 6109 EE 21 EE 21
3-24 87 3 24 87 3 24-87 7 14-87

150

190

4 J

SUE 0

DC -CM 39
EE 22
3-24-87

WO

120
32i'

Unwu t

7800
78 j

SUE 0

DC-6* 39*
££ 22
M4-37

1100
91
31

290
IM'iiO

II 000
120

SUE 0

DC 6* 40
EE 25
3-24-87

J
J

E

E

82n

270
ItO
73"

6 J

1100

400

20i)
100
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Ground Hittr Stu.oUtilti

Silt

HUIIBER
UEU NUHBER
DAIE SAWUD

1 Olifthyl Phthilitt
2 ActMpMylfhr
3 3-Nitroinilin>

5 2,4-Oinilrciptitnol
i 4-lilropKtnol
7 Oibtitiolurtn
8 2,4-BiMtrotolutrit
1 2,i-Dinitrotolurnt

11 4-Chlorophtnyl-Phtnylttlitr
12 Fluorine
13 4-Nitroinilint
14 4,i-Dinitro-2-itthylphtniil
15 N-NitroiiidiphrnyUiiiit
It 4-Brouphtnyl-phtnyltDitr

18 PenUchlorophtftCil
11 Phtnidllirent
20 Anlhrictnt

22 Fluorutthtnr
23 Pyrint
24 Butyl Icninl phlhiUli

ltniol<)A«thr<it«t26
27
28
21
50

32
33
M Btniolq,li,i|Piryltni
35 DiUniU.MAnthrictnt

phlhiUtt

Di-n-oclvl phtliiltlt
ltnio(blFluori«thtnt
Beniollt IFluor «nthrnt

UMK

DC-6IH7.

3-17 B7

Slit I SHE G SHE 6 SHE 6

DC-GU-IB
tE 6108
3 IB-87

DC G« II
Ef 6107
J-1B-87

DC-GK 201
EE-G107
MB-87

DC-GM-21
EE-05
3 IB-87

1300 J kSOO

7 SJ

18 B

HAH*

K-6K-22 '

3-18-87

SHE I SHE I SHE I SHE I SHE SHE 1 Slit I

DC-6K-25
EE 13
3 - 2 3 - 8 7

4 j

10 B

10 B

D C - G U - 2 4
EE-12
3 -23 -87

D C - G M - 2 5
E E - G I I 2
3 - 2 3 - 8 7

D C - G H 2k
E E - 1 4
3 - 2 3 - 8 7

DC-CM 27
EE- I5
3 - 2 3 - 8 7

DC GU 28
EE-14
3 -23 -87

4 BJ

2 JB

2 JB

7 BJ

5 (J

(. J

2 JB

3 JB

2400 7 J

2 JB

I4u b

23 J

60 J

DC CH-21 I
EE-12
3 - 2 3 - 8 7

HI AH).

cr ru

Silt 1 Silt t

20 BJ

rr
Et

I." t

DC c.y ::
t e -n
: - - . 4 - B 7



I
(round Hittr StiivoUtiln

I

, ' SUE S U E S SUE ( S U E S M* S U C H SUE I S I T E D S I T E D S U E D S U E D S U E D S U E D S U E D S U E D S U E D S U E D

SMIPLE MIMED K-W-3J K-W-34 K-W-34* K-6»-J5 • OC-W-34 K-6K-J7 K-6N-3I DC-6K-38A DC-6H-J1 OC-EH-31A PC-611-40 BC-6K-40A DC-e«-41 DC-6H-4U DC-6M2 I DC-6H-43
WLl NUMBER EE-6104 EE 6102 EE-6102 EE 6110 EE 6109 EE-21 EE-21 EE-22 EE-22 EE-23 EE-23 EE 24 EE-24 EE-24 EE 25
DKIE SWIPlEI 3-24-17 3-24-17 J - I4 -B7 3 24 87 3 -24-87 3-24-17 3-24-B7 7-14-87 3 -24-87 7-14-87 J -24 -87 7-14-87 3 -24 -87 7 - 1 4 - 8 7 3 -24-8 ' 3 - 2 4 87

1 tlMtbyl Phlh«l<lt
2 kmtplitylMt
1 J-«ltrMn!lt«»

' 2,4-Cinitrophtf.ol
4 4 Xj(fCipU»filil
7 DikmiofurM
I 2,4-timlrotglytnt
1 2,4-tmtrotgliitfir

10 I

12 fluorrnr
13 4-Nitrgmilini

15 •
li 4 I'ctophenyl-pKetiyltttitr
17 HmcMo'otffijMt
IB fml<cMoropt,mol 23 J
11 Phrninthrtnt
20 Anthrurnt
21 tl-n-lutyl phlhilitt 12 I 4 IJ 4 IJ 10 I 7 J 10 I
22 fluoranthtnf
23 Pyrtnt

25 ;
24 I
27 iif|2-»lnyll»irl| pklhtliti 4 IJ 2 IJ 3 IJ
28 Chryirnt
21 Di-n-ottyl plilh.l.lf 2 IJ 3 M 1' M II C
30 ltmo|i|Fluor»thtnt
31 ItniolklFluorin
32 lM>o(i|Pyr«iit
33
34 trniolf,h,i|Ptrrltnt
I) li>tni|t,h)Ai<thricrnr
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10 33
IO-K9-30

9 3115 9 HIS H 3115 H 3115 H 31IS H 3115 03115 B 3 I I S 93115 B 3115 D 3115 9 31IS 03115 0 31IS 0 3IIS

ifiaMOK US*
N34Mr))l 31dN»

3115



a
•

Ground »*ttr Ptit/PCIt

SITE S I T E D SITED CITED S I T E D SITED SITt B SITt 0 SITE 0 SITE 0 SITE H SITE H SITE H SITE H SHE C SITE 6

SAWlE KUMEft
KE1L NUII6EB
DAIE SAHPIED

K-6K-01
EE-04
3-14-87

PC-6N-02
EE-07
3-14-87

DC-6H-03
EE-09
3 -14 -87

DC-6K-04
EE-10
3 -14 -87

DC-6H-05
EE-17
3-14-87

K-GH-04
El -08
3-14-87

OC-GK-07
ft-19
3-14-87

DC-an-08 1
EE-17
3-14-e;

OC-GK-09
EE 18
3-14-87

DC ey 10
ft
; - i /« ;

DC-GM-II
EE 02
3-17-87

OC-6U-12
EE-03
1 -17 -U7

CC-6K-13
EE"4
3-17 t;

DC 6 K - I 4
fE -G iH
• - 17 -67

6C-6K- I5
EE-G103
J - 1 7 - 8 7

Altht-WC
ItU-IHC
Dilti-MC
Ciut-M llin<tn>!
Ntpticklor
Aldrin
HtpUcklor Ipeuii
UottlfM I
tnUrin
4,4 ' -DDE
Er.drm
Ebc.su! (in II
4,4'-DOI
ff.dosuKjn Sullitt
4 , 4 i - H I
K e t h o i f t h l o r
Endrm fttafif
Chlord.nt
Touphtnt
AftOClWi-IOH
ADOClM-1221

23 MOClOfi-124?
24 MOCLOII-1248

24 ADOCLOR-1240 14 J



§
§

(round IMtr Put/PCM

•

•

JK

i

j
4

'

,

II

,

,,

• ",J

SITT SITE 8 KMT SITTl SITES SITE C STTt E

SAWlE NUMBER DC-6K-U DC-6»-17« DC-U-18 DC-6N-I« DC M 20 1 DC-M-21
VEIL NUMBER EE-G104 EE-GIOB EE-G107 EE-GI07 EE-05
D»IE SANPLEB 3-17-8? 3-17-87 3-18 87 3-18-87 3-18-87 3-18-87

_... ._. ,

2
5
4
5
4

,,'. 1

! ' - ' '
10

• '' ; "
,. 12

13
• 14

. , 15
It

A ,
.,

17
IB

.. -~~ ~ n
• ?°

..,' 21

^
_ ,,

!,.

2J
13
24

llp)i4-MC . - - - . . -
B»ti-BHC
OlIU-BMC
Guii-tHC (Lindidtl
HfpUcKlor
«ldn«
HtptMlilor Epoiidf

BitUrin
4.4 -DOE
Endrin
Edotulfin II
4 ,4 ' -MB
Endowlftn Sultitc
4,4'-ltT
NeU.oiychlor
Endrin t.ttonr
Ch lor dint
Taiiphtnt
MOC10R-I014
MDCIW-I22I
AROCIOR 1232
AROClM-1242
AftOClM-1248

ILMK SITE I SITE I SITE I SITE I SITE I SITE I SITE I HflNt

DC-M-22 » DC-GK-23 DC GN 24 DC-6H 25 D C - 6 M - 2 4 D C - G K - 2 7 DC 6K-28 DC in 11 I DC-GlMi.
EE-1I EE-12 EE-6112 EE-14 EE-15 EE 14 EE 12

3-18-87 3-23-87 3 - 2 3 - 8 7 3-23-87 3-23-87 3 -23-87 3 - 2 3 - 8 7 : . -23-37 ; - : 3 - b 7

24 MOCLOR-1240 890 450

,:i



I
I (ruin* Vitir Prit/PCIi

sue SHE I CUE 6 SHE c SHE 6 SHE 6 MAW SHE H SHE I SITE 0 SHE 0 SHE 0 SHE 0 SHE 0 SHE 0

SMPLE NUIIEK
ttll NWISER
DAIE SMIPtED

DC-W-JI
Ef-20
3-23-87

BC-eH-32
EE-II
3-24-87

DC-6K-JJ
EE G106
3-24 87

PC-6K 31
EE 6102
3-24 87

DC W-34*
EE 6102
7-14 87

DC-6N-3S • DC-SH-34
EE 6110

3-24 87 3-24-87

K-6N-37
EE-6109
3-24-87

DC-6M J8
EE 21
3-24-87

DC-CK-3BA
E E - 2 1
7-14-8'

DC-6K-3*
EE-22
3-24-87

EE 22
7 14-87

K-6K-40
EE-23

DC'CK-40*
EE-23
7 - 1 4 87

BC-6H-41
EE 24
3-14-B7

HiptiChlor

1 Alplu »HC
2 ItU-MC
I Itlti-MC
4 Glut-»HC (Undint)
5 Hfpl j tMor
1
7
8 EdoiulfM I
I Ditldrin

10 4,4 -DM
11 Endrin
12 EtofulUi
13 4,4 -DDI
14 EftdotuHi
15 4,4 -IDI
U
17 Entfrin KitMl
II Chlordint

70 ARDCIM-IOU
71 MKIOR-I221
22 ARKIOII-1232
23 MOCLM-1242
24 MQC10R-I248
2] MOCLM-12M
24 MOCLM-l2iO

70 C

II

iulltlt



Ground Kdrr Pnt/PCd

CO

SITE S I T E D •SITU SJTTir SITF 0 StTFR 'SHF IT ^ITE » BITF R SITE R SITE R S I T E *

CMPLE WJKtER
WLL mm
DATE SAItPLEO

tc-n-4it
EE-24
7-14-87

K-6K-42
EE-24
3-24-87

1 OC-6K-4J
EE-25
3-24-B7

DC-GU-43A
EE 25
7 1 4 - 8 7

OC-U-44
P I
3 - 2 5 B;

OC-W-45
1-28*
3 - 2 5 - 8 7

K-6K-U
P-7
3-25-87

IC-6M-47
8-26A

3-25-87

&C-6H-4BI
(-2M
3-2I.-87

DC-GK-49
8-25A
3 25-8 '

OC-GK 50
P-ll
3 - 2 5 87

BIANK

OC-CH-51*

-25-87

PRIVflTf PRIVATE PRIVATl

D C - 6 K - 5 3 OC-5II-54 D C - 6 U - 5 '
SETHfS 3CHHIOT B(OOMID
3 ;* t/ 3 - r t - t / " • - r o - 6 <

1
2
J
4
5
i
T
8
»

10
I!
12
13

Alpk.-BHC
k>l<-IHC
BtlH-WC
6....-BHC ILir.dinil
HrpttcMor
AKrin
Hepticklor Epoi
EdosuHin 1
Ditldrm
4.4'-tDC
Endnn
EdosulfAA 11
4,4'-ODI

III

14 Endow lf»n Sulfilt
11
16
17
18
If
20
21
22
23
24
73
26

4,4 -H!
If tho'vchlor
Endrin Kttont
CMordinf
loupktni
AROCLIM-10I6
AROCIM-I22I
WOCIM-I232
ADOCLOR-1242
AROCLOII-I24I
AROQW-1254
MOCLOR-1260



lt-t\-L /B-tt-J
N01AI1]

« /5-M-M W-W-M

KII-H0130W
BKI-MTJOIW

n
u
n
'.i
u.
\i

VIOI-MUOW OZ
M

"P«m 81
I utjpuj (|

91
51

•»»MnS

«t;pu3 ||
3at-.l't 01

DH1-»1<I» I

<31din5 31VO
mm ii3R

3i<«ns

31IS

€

C



i;
0*81

09»

vi
H K

H t»
06*6

OOBII

(06

OOW

if*

Zll

OS99

on; it

B*l

ZM i» tic m

009t

Ol>«9£

Otn 002! I

00£ll

0*91

If!

0601

oooot

ut
00t!l

0091

000*!

oat
0961

J U I J |J

"!1 tl

"M'S it

iitutitnu
pM]

)u<|x|j) 'tnitOJl)]
•nutfj

UOJOJ

BU
001 Zl

9 HIS 9 31IS H JI1S H HIS H 3113 H 3115 0 3115 0 31IS 0311S g nis g nis B 1113 . M1I3 0 31IS

J!»«u»

(8 - / i - ;
:')i9-3i

t i-«9-:a

a n •;
1013 33

H-MOO

i8- i t -£
»0-33

CI-M-DO

fB-n-:
£0-33

ZI-W-DO

i8-M-£
ZO 33

tl-d9-30

ifl-i l-J
1C 33

fll-H-ja

(8-91-f
81-33

60-K90J

/B-9I - I
61-33

1 80 "9-3(1

iB-9l-£
61-33

iO-«9-30

iB-91 -I
BO-33

90-«9-3«

(8 -9 t -£
i l-33

«-»9-3(l

/8 -91- t
(It-33

HH3-30

iB-9I-£
60-33

tO-«-M

il-91-C
iO-33

tO-«9-3fl

(B-9I-C
90-33

IO-K9-3J

031<W»S 31M
mm ii3n

«3IUm 31dH«S

3115

i
i



(round Kite' Inorqinut

SITE SITE C ILMK SITE 1 CITE G SUE 6 SITE E RMK SITE 1 S 1 T E I SHE 1 SITE I SITE I El IT I SITE I BlDkT

1
2

10
11
12
13
14
15
14
17
18
19
20
21
22

EAHPLE MIMED DC-Gt-14 OC-GH
KEIL UMBER EE-6104
DATE SAILED 3-17-87 3-17-i

Aluiinui
AntiMny
Aritnu
lirlul

(oron
Cldllu*
Chroiliu, triviliM
Cob. II
Copper
Iror, II 10
Int
Hii>fii>t» in
Hfrcury
Kuktl
Stltniui
Sil«»r
Thilliui
Tin
Vtnidiu*
/me 24
Cyanide

17 • DC-6K-I8 OC-6H-I9
CE-GI08 EE GI07

7 3-18-87 3-18-87

14
131 410

22 »
24

588

21900 247000

1210 7240

349

93
24 1910

DC-6U-20 1 DC-GH-21 K-GV-22 • DC-SU-23 DC-6V-24 Dr-6» -25 DC-GU-24 DC-GN-27 DC 6B-26 o; - G K - 2 9 1
EE G107 EE 05 fE-13 EE-12 EE-G112 EE-14 EE-15 EE 16 EE IT
3-18 87 3-18-87 3-18-87 3-23-87 3-23-87 3-23-87 3-23-87 3 23-87 3-2!-a7 ; - 2 3 - 3 7

12 12 20 15 12
580 225 954

22 1
2J

572

241000 25400 2.vi>0 ll'BOO 24100 luSOO ?'•<" 249o»

4850 ' 214 1520 1550 1450 1260 1270 1750 1580

328 95

94
1820 24 25 24

350

10?



K 9£
v: u iu) (4 o» 101 is u oizz K 01 it M it u\

to1: « z» 451

Ml 11 It

OZU 01 U 0££1 OKI 09>! om Om ti£ Old 09tl 0»tt 04££
Oii9 */it

>>OZ4; OW£ ')OB9| !)')94I 0001 M 00* tH nvtf,\ 00»OZ 000£Zt 09IZ III 098Z OtK OOS4> 009£» tZI

»8 1011
» ««

II 8 Zt

>0,' ion) (ZSl l 1)91) 005 9£( (iJ) ttl !(I Hi) It Ztt
ci ii a ti en cti 9t co»»i u »t in

n«z (1

/S-H- i / B - t Z - £ (6 H L ( B - > Z - £ / B - l I - ( (B-f £ /8-H-£ (8 K-£ / 8 - V Z - f il-H-t (B-»Z-S (fl-H ( il-t£-J tl-»£-t JB-l£-t «-££-!
»:-33 t Z - 3 3 i£ 33 £ Z - 3 3 IZ 33 Z Z - 3 3 IZ 33 I£ 33 4019-33 011-33 ZOI9-33 £019-33 9019-33 11-33 OZ 33

W-H9-3G H-M 30 »Ok-K9-30 0»-«-3fl S4I-K9 311 K-H9-M V 8 J H 9 DO 8£-»9-3fl tJ-W-OJ «-W-3« • {C-IH-M W-H3-30 tt-«9-3« tt-«-3« Jf-M-30 lt-M-30

0 3115 0 3115 0 3113 0 3115 0 3115 0 3115 0 3115 0 3115 1 3115 K 311$ MDK 3 3115 9 3113 3 3115 9 3113 1 3113

JplU'Aj H

MIJ i:
•n<P'««d OZ

«'l U
•ni||»i|i 81

"•I'S (1
•niui|>s 11

\'V<» (1
<J«)»« M

iiiuviufu j|
P«l Zl
UOJl (I

Jtddo] oi
1I»1«D

|t«IJ) 'iniMjq^
tnt.fifj

"'!««!
»!Î 'Jf
""»»

931dHVS 31«9
H34HDN 113K

l3IUflN 31dNVS

3113

4

4

4

4

I

«

4

4

4

4

4



Ground titir Inorqjfiui

SITE SIH 0 SITE 0 SITF 0 SITE 11 SITE R SITE* STTF » SITE I SITE R SITE R

,
2
3
4
5
4
7
8
1
10
11
12
13
14
15
11
17
IB
11
20
21

SAMPLE NUMBER DC-W-42 1 tC-CN-43 OC-6N-43A DC-6M-44 DC-GN-45 DC-BK 44 DC-GH-47 DC-BN-4B BC-6K-
UEU KUMPER EE-24 EE-25 EE-75 M B-28A P-7 B-74A B-26A B-25A
IAIE SAMfLEt 3-24-87 3-24-87 7-14-87 3-25 87 .'-25-67 J-2J-B7 3-25-B7 3-25-87 3-25 I

Aluiinu*
Antiiony
Aninic 23 S4 41 41 45
firlu. [184) 141 [17] 44(1 [1231 (77) (It4) 701
irrylliui
Boron
C«d»u>
Chronui, trivilint
Cobllt 120
Coppir
lro(, 34600 3130 2340 10800 20800 15500 24100 27500
Ltld
Manqintit 4300 2300 1120 2110 4840 11700 3330 3570
Mtrcury
Nuttl (18)
Stleniui
Sllvrr
IhilllUI
Tin - - --- -
Viiiidiui (IB)
lu.c 34 24 24 45 R 24 R 101 R 41 R 42 R

41 DC-6H-50
P 11

17 3 25-87

J5
(l&B)

11800

2440

31 1

BLANK

OC-6H-51t

T.-25 87

(111

PRIVATE

DC-CH-52
BRIGHT
J-: t -87

[7M

2110

1060

PRIVATE

DC-6B-53
S E T T L E S
J-26 87

(81)

(10)
4400

12 R
445

PRIVATE PRIVATE PRIVATE HAW

DC-GH-54 DC f cK -55 DC BK-56 IiC-bK 57
SCHN1DT ncOCIWD CIATTOH
3 - 2 4 - 8 ? :--.t-il ' 2 ( - - 8 7 ' - ! « - « '

11 24
21? ( I I T ) 700

in
21400 Ivcli'' l /4ui ' ( 9 ) ]

18 ft
1460 25/ 1151)
0.2

( 1 0 ) 4140 R 2000 R 377 A 1350 R
22 Cytnidt



Ground Nittr InoroMict

SITf

S«»IE
BEU HUMER
DATE SAHPLED

Aluiinut
Anlnony
•rifnit
liriut
Htrvlliui
Boron
Cldllul
Chro«iu«, triviltnt
CobaU

10 Copptr
11 Iron
I? lud

H Ntrcury
^ Nuttl
li Sfleniui
I? Silver
IB Irulliui
If TU
70 Vintdiui
21 line
22 rrinidf





J
Surtact Kaltr

1

• '
•

" ' 1
2
3
4
5
4
7
1
9

10
11

"! .2
13
14
15
16
17

'! 18
19

- ' 20
21
22
23
24
25
2k
27
28
29
3w

i ' 31

32
33
34

SHE SHE II (HE II SHE It CS-B CS-B CS-I CS-C CS-C C 3 - D

SAHPlE NUMBER DC-SH-OI t DC-SN-02 IC-SN-03 OC-SH-04 OC-SN-05 tC-SH-04 1 OC-SH-07 DC SH-06 DC-3U-09
DATE 11-5-84 11-5-84 11-5-86 1 1 5 - 9 6 1 1 5 8 6 1 1 5 8 6 11-5-86 11-5-86 11 5-86

Ctiloroiethar.e
lro*o»thant
Vinyl Chloride
CMoroethant
Nelhyltne Chloride t B 3 (J 3 BJ 3 10 3 BJ 3 BJ 3 BJ 6 B ;. B
Acitont 12 1 - 7 BJ 9 BJ 12 B Mi 131 13 B 11 B
Carton Bisulfide
1,1-lichloroethtne ~~~
l,l-Di[hlorotthar>f
trant-l,2-DuMorotthtnt
ChUrofor. 27
1-2-DicMorocthani
2-Butanont (HEM
1,1,1-Trichloroitnant
Carbon Iclrachloriilt
Vinyl Acrtalt
Broiod ten lor oar thane
1,2-Dllhlorc.propane
trans-l,3-Duliloropropene
Irunlorwthint
BiferoiochloroHlhant
1,1,2-Iruhlrjfoelhane
Beniene
c i s -1 ,3-Duhloropropent
2-Chlorot thyl Vir,yl Ethir
Brotofort
4-ltethyl-2-prntanonr
2-HtKanDnl
Iftr.thloroeU.ene
I , l ,2 ,2-Tet ra(h loroethant
loluer.t
Ch]oroben;ene
Ethylttnitnt
Styrtne

rs o C S - A C S - A

D C - S H - I O OC'Sy-11 • OC-SK-12 DC-SK-13
11-5-96 H-o-86 II 4-34 11-6-86

? B 6 B 4 BJ 4
11 B 17 B 2" B 6

3

::. 8 7

33 41
31

6 16

1 J

6 J

2 J

35 lotil I r lenes 2 J
ft

ft

ft

ft

ft

ft



Surftct Vilf S»«i»<il*lil»»

SITE MAM CITE H SITE II CS fc CS-I CS-i CS-C CS-C C S - D CS 0 HAMi: CS-A ISA

»
SMPlE KUnlfB K-SH-01 « DC-SV-02 [C-SH-OJ DC-EN-04 DC-SK-05 DC-SH-04 I DC-SN-07 DC-SM-08 DC-SKV* DC-SN- IO DC-SK-I I • DC-SH-12 < DC SH-li
DATE 11-5-84 11-5-84 11-5-84 II 584 11-5-84' 11-5-84 11-5-84 11-5-84 1 1 - 5 - 8 4 1 1 - 5 - 3 4 l l - 4 8 a II k-84 II 4-8t>

I" 1 Ptimol
2 bnl2-CMororlhrl|tth»r

§ 3 2-Chlorophtnol
I" 4 1,3-Diclilorobtnifni
!'• 5 l,4-Dichlcirobtn2tnt

9'"' » >*n:yl Alcohol
' ' • ' 7 1,2-Bicliloroberuern _

8 2-Hrlhylphtnol
^ ' 9 bii(2-ChlDroisoprc.pfll etdir

10 4-Htthylphtnol

^ 12 HmcMoroithiOf
I? Nitrobtnitrit
14 Itoplioroni

0 15 2-HitropKtnol
14 2,4-OiMthylphrnol
17 fttnioic Ac id

0 > 18 bis-|2-Chlorottlu»y!>itliir,r

20 1,2,4-lrichlorobrnieni
0 < 21 NjphthilfiK

22 4-Chlorotiiilint J J

0; j 24 4-CliUro-3-Mthylphenol
25
24

§ 2; 2,4,4-Irnhlorophenol
28 2,4,5-lflcklorophenol

0 30 2-Hilroinihiit 9 J

t

t;!

t



t

t

Surlier Kjtir Srtivolitilrt

SHE MW SHE H SHE It CS-I CSH CS-I CS-C CS-C CS-D CS -D BUNK CS-A C S - A

SAMPLE wmtt DC-S«-OI • JC-SK-02 tC-SH 05 DC-SH-04 OC-SK-05 DC Sy-04 I DC-61 07 DC-SK-08 DC SK 09 DC-SB 10 DC-SK-I I • DC SM 17 DC SK 13
DATE 11-5-84 II-5-B4 11-5-84 1I-5-B4 1 1 5 - 8 4 11-5-84 il-5-84 11-5-86 11-5-84 II-5-BS II-4-B4 1 1 4 8 4 l l - 4 - 8 o

i dwth)i Phttiiiitt

3 3-*itr[i»iliiit
4 Acntptitbini _ ^,
5 2,4-Dinitrophrnol
t 4-*itrophtr.ol
7 Dibrntiitiirin _
1 2,4-Dmitrotolutni
? 2,4-linitmloluir.i

10 tittliylpMIiilitf I J
11 4-Chloropl>ti>fl-f lhrnylrtl>ir
12 Fluorrnt
1! 4-«itr<unihni
14 4
15 N
14 4-troiOphniyl-phniyletKtr
17 Htu(hlorot,»nifne
18 PtntlcMoroplitnol
19 Fher,iMhrrr,f 4 J
20 Anlhrtont
21 Di-n-butyl phlhtlili 15 I 24 I 25 I IB I 15 I 14 I 19 I » 6 19 t . 'Ob 17 » 5 »J
22 Fluorinllitiii
23 tfttot
24 Butyl if (.i,l (.Mhilitt U J
25 1,3 -Dichlorobenndint
24 BfHio|t)AMkri(riic
27 kis(2-tt t>ylkeiyl) phthililt 7 J
28 Chryitni
29 Di-n-oclyl phth.litt 4 J : J 1 j 36 J
'0 BtnioltlFluorinthtnt
31 BtriiDlk)Huor«nthrnr
32 BtmodlPyrint
33 lrid>noll,2,]-cd|Pyrtnr
54 dtnio(j,h,l|Pirjlir.i
35 Dibtnif i ,h|AntKr ictnf



Surfict Hitrr fett/PCIs

<

£

t
'

t;
' >
t

r

t

•
0

j-9

SHE MANK HIE H SHE H CS-t CS 1 CS 1 CS-C CS-C CS 0 CS-D HIANI CS A CS A

SAHPIE NUflKER DC SH-OI > K-SH-03 DC-SH-03 DC-SD-04 DC-SM-05 K-SM-04 1 (C-Sk-07 6C-SK-OB DC-SM-04 DC SV-1U DC-SM-l l • DC S K - 1 2 DC SK -15

1
2
5
4
5
4

-1 7
8
1

Id
II
12
13
14
15
16

1 "
18

20
1
2
3

24
25
24

DATE

Alnhi-BHC
Itti-IHC
Oflti-hHC
C»M-IHC
Htpttchlor
AUnn
HfplliMo-
EdoiuHin
litUrin
«,( -DM
Endrin
Edotullin
4,4 -OW
Endoiultin
4,4 -Oil

11-5-84 11-5-84 11-5-84 11-5-84 11-5-84 JI-5-84 11-5-64 11-5-84 II 5-84 11-5-86 II 6-86 1 1 - 6 8 6 11-4 -84

^
(Lindint) _

Epoxidt
1

II

Sulfttt

Nrthoifchlor
Endrin tttorie
Chlordint

ADOCLM-IOI4
A80CLOR-122I
AflOClM-1232
WOCt OS-1212
AROCLOR-1248
ADOCLOA-1254
AfiOCtOS 1260 J.i J4 44



Surtjci-Klttr Inorganic

1

t
1)

0

ft
§
ft,

1ft
ft

' 1
1

1
2
3
4
S
6
7
a
9
10
11
12
13
14
15
14
17
18
19
20
21
22

SHE M.MK

SAWLE MUflkfd DC-SM-01 >
DATE 11-5-94

Alulinui
Antnony
Arttnic
liriul
ttrvlliui
lot on
CidllUl

Cbrotivi, trivaltfit
CoHlt
Coffir
Iron 255
Lti<
JUftJ»n»i»
Ntrcury
Nicktl
Stltmui
Sil<tf
Ihjlhui
tin
Vinidiut
fi«
Cyanide

(HE II

DC-SH-02
11-5-84

444
_,

NO

~14

91
9J7
4.4
97

44

184

(HE « CS-I CS-8 CS-i GS-C

tC-SD-O: DC-SI-04 DC S» 05 BC-SM-04 1 DC-U-07
I1-5-B6 11-5-64 11-5-86 11-5-86 11-5-86

1090 204 9080

31
7130

25
99

44 440 239 17900 226
350 1510 495 24500 528

77 17 1300 710
95 188 46 222 141

8.4 1.9
1500 83

40

73 4d4 302 10300 537

CS-C CS-D

DC 6M-OB DC-SM-09
II 5 86 11-5-86

767 t.uoO

274

B.I
12

84 419
2/90 7470
30 99

234 196
0.2 0.24

189

4o

247 1090

CS-D HCNt. CS-A

OC SU 10 DC-SH-ll < DC-SU-12
11-5-84 ll-4-8i 11 4-84

mo 323 ;:.4
115

75
81

57 7030
1570 2040

36 3u60
28 68

0.59
2600

16

499

185 1450

CS-A

BC-SK-13
11 6-86

:i4

23
65

2410
724
76

252
0.2
647

460





StdiMnl

t

t

t

t

Sill

SAMPLE WJfllEll
SAMHE OEHH
DATE SANHED

CS-I

HC-SO-13 1
0-4"

11 5 84

CS-B

DC-SB- 14
2 - 3 '

11 -S-B4

SHE II

OC-SI-15
0 4 '

II 5 B4

SITE n

DC-SB It
0 4 '

u-5-84

SHE H

DC-SO-17
u-4'

ll-:.-B4

CS:I

DC-SB-iB 1
0-f

1I-5-B4

CS-I

OC-SD-19
0-4'
II 1 84

CS-I

OC-SO-20
1 . 5 - 2

11 5-64

cs-c

D C - S D - 2 1
1.1 -k'

11^-Bt

C S - C

D C - S P - J 2
2 -;.;.

1I-V86

cs-c

DC-SO 23
t'-f

11 5-B4

CS-C

DC SO 24
2 - 2 . ; .

II !>-t!6

C S - D

DC-SO-2:.
Of
II !.-66

CS-0

t iC-SO-26
1 . 5 - 2

H -5 6k

CS -t

D C - S O - 2 7
l'-6'
II i-Bt

-4

1 Chloroiithini
2 Iruoittluiit
I V i n y l C K I o r i K f
4 Chlorotlhini
1 Ntlhylint dtloridt IliiOO I 22001 7800 t 10000 I 8400 I 120001 15000 b 14000 b 19('(Hl 6 iBOuv B 2)|>M 1> Ih'..iu6 ;>.'.,,[, I9d(>0 » VUiCOt
4 Acitont I WOO I 820 49001 MOO I 5400 I 4100 Jl 10000 I 4100 B 640(i B 9900 6 15000 B 730C> 8 l f l . ' j '& 9300 B ;0"00 6
7 Cirton Ditulfidt
8 1,1-Dichlorotthtot
1 1,1 DuMofMlhjM

10 tr<nt-l,2-Dichloro(tl.(ii<
11 tMorol&ri
12 l-2-DuhloroeUint
13 2-luUnoni (HEM 210001 310 11000 14000 13000 14000 14000 10000 B 1 1 Odd B 140001 22000 B 120001 JlOW) 8 14000 B ;M>00 t
14 1,1,1-Irichlorotthant
15 Ctrbon Ittrichlondt
14 Vinfl ActUtt
17 Hro«oi)ichloro»tlhint
IB 1 ,2-DichloroproptAt
1' Irani-lpJ-licMoroproptiit
20 lri[Morott».Mit
21 Bikroio(hloroMth».t
22 l,i,2-IricMor(,Mlijn»
23 Btr,itr.t 8' J
24 t li-l ,3-DuMoroproprnt
25 2-ChloroelM Vinyl EH*r ~"
24 Iroaofon
27 4-K«lhyl-2-pintinont 220 J
28 2 Hfi,no(,« 52000 B I2i>u j
29 IftricMorottl.ti.t
30 1,1,2,2-lltrichlGrotthMt
31 loluinr BIO
32 CMoroktr.itnr 1200
31 Etnylbinttnc 3400
34 Styrtnt
35 Tot t l 1/lff.n 990



S»di«»nt Volitiltt

§
§
§

1
2

10
II
i:
i]
H
IS
It
17
ia
19
20
21
2?
23
24
25
24
27
28
29
10
31
32
33
34
35

SHE CS-D MM* BLANK C S - A CS-»

SAWIE MMKfi BC-SD-21 DC 50-29 « tC-SD-31 • DC SD-J2 DC-SD-33 1
SAWtE DEPIH I.V-2 1.5 2 0-f
OAIE SAMfLED 11 5-fli '11-5-86 II-* 84 11 4 86 11 4-84

CMofOMlhini
tfDtowtktni
Vinfl Chloridt
Chlorotthtnt
Ittlhrltnt Chloride 20000 1 15000 1 14000 P 14000 8 4300 8
«<ttont 74001 62001 47001 lUvOt 120001
Cirkm Duulfidi
1,1-Dlcklorotthrnt
1,1-Iulilorotthint
tr<ns-l,2-)ichloriiilli«fit
Cblorolori
l-2-Dichlorotll<ini
2-M»non» IWk) 15000 I 11000 1 5400 1 12000 t 11000 1
1,1,1-Iruhloroflkii.t
Cirbon Ittridilnrilt
Vinyl Actlttt
IrotDdicMoroittliant
l,2-Didiloroprop<K>
lr>ns-l,l-Dicl>lororro^ciit
rricMorcttUitriff
DlbroftbchloroatlhAnt
1,1,2-lrichloroethiHt
in, i tiit
tll-l .'-tichlo'oproftni
2-Chloroftltyl Vinyl Elktr
Irotofori
4-flf thyl-?-pent*nont
2 Hn.dWit
Irlrtchlorotlhtne
l,l,2,2-Tttrichloriiethii)r
loin tni
CMorobrnitnt
ElKylbtnmt
Slyrtoe
lolll lyltnti

ct-» cs-« cs-»

C-60-54 1 OC-SD-J5 DC-SO-34
0-6' 0-6' 1.5 -?
1-4-84 11-4-84 11-6-64

4400 8 8800 t 720u 8
5300 t 23000 1 4800 8

9204 i 12000 8

/

930 Jt

480 j



Srn>olililts

SHE CS-( CS-I SUE n SUE H SUE N CS I CS-I CS 8 CS C CS C cs-c cs-c Lb-D CS-B

•':!

ft'

ft

I '
ft

SAWU NuntER
SANKE DEHK
DAIE SAHPIEO

BC-SD-1! 1
0-4' -

11-5-84

DC-SD-14
2 - 3

11-5-84

OC-SD-15
0-4'

11-5-84

BC-SD 16
0-6'

11-5 64

DC-SD-17
l>-4-

11-5-84

BC-SB-18 1
0-4-

11-5-34

DC-SO-19
0-4'

11-5-84

DC-SD-20
1 . 5 - - 2

11-5-86

DC-SD 21
0-41

11-5-86

DC-SD-22
t _ T <

H - 5 - 6 6

DC-SB-23
0-6"

11-5-86

DC-SB 24
2 - 2 . 5

1 1 - 5 - 8 4

D C - S D - 2 5
K-6 '

1 1 - 5 66

DC -SB -24
1.5 -2

11-5 36

2
3
4
5
4
7
8
9

10

12
13
14
15
16
17

Phenol
bis(2-Chlorocltirl)ithtr
2-CMorophtnol
1,3'Dicblorobtnitfte
1,4-Dichlorobtnifrit
Denial Alcohol
1,2-DuMarpbtnitnt
2 Htthylpktnol

580 J 81 J

220000

17000 J

130 J
no i
69U J

«th«r

Htiichlorortnint
HitrobHiitnt
liophoroni
2-NilrofiKinol
2,4-Dntthrlphtnol
Btnioic Add
bii- |2-Chlorottt io>y|wth4n{
2,4-Dictiloroplitnol
1,2,4-Iricblorobrnirni
HipMhjlen»
4-Chloroiiiilint
HtiAcMbrobuUdienc
4-Chloro-3-Mlhrl|,),r(.ol
2 Htth»lnjpkthtltnf
H(iichlor<Kyclopint«<iHi>
2,4,4-Trichloroplitnol
2,4,'-lricMoroplifnol

2-«ltro.r,llin»

400 J
9400 j
9MO J

8400 J

190 j
390 J
120 J

76 J 260 J
330 J

100 J

130 J
100 J

64 J



Sti)i»r.t JmvoUtilli

•
•

t
£

0

0

•

*̂

9

9

•

t

' • SHE CS-I Ci-D BLANK (LANK CS-A CS-A C S - A CS A CS A

' 1 SANPLE NW1HII DC-SI-3J-; 1C-SO-2B DC-SO-29 . DC-SD 31 • DC-SJ-32 K-SB-33 1 DC-SD-34 1 DC-SD 35 DC-SD 54
•| S.WPI.E OEPJK 0-4' I.V-21 1 .5 -2 ' 0-f 0-4' O-o' 1.5 2

DATE SSRHED 11-5-84 11-5-84 11 5-flk II 6 84 II-4-B4 11-4-84 11-4 B4 11-4-84 11-4 B4

1
" 2

3
4

'I 5
4
7
1
1

10
11
12
13
14
15
14
17

'•[ 18
'' 19

20
21
22

• : 23
24
25

27
1 ; 28

" '0

"i

Phtnol
bll|2-Chlorwthyl|tIh(r
2-ChloropkMcl
1
1
I
1

,3-Ouhlorobfn(ent 140 J 550
,4-Oichlorobtfiitnt 1000 410 J l-'u J 2'iu
tniyl Alcohol
,2-Oiclilorobin>tn> 480 270 )

2-flfti>ripk»iioi
b
4
N

i>l2-CMoroitopropyl) clktr
-Nelhflphfnol
-Nitroso-n-Oipropy Unfit

Hiiicklorottliant
NitfObenjKie
Itoptoront
2-Nitroptirflol
2
t
b
2
1

,4-Diiitkrlphtnol
email Acid
ii-i2-ChlorotthGiylMthint
,4-Dichlomphtnol
,2,4-lruhlorobcniint MO 90 J 1500

NipMMtnt 130 J
4
H

Chloioinilirii 1000 J
tiicMorobutUitne

4-Chloro-3-Mthylpliti.Dl
!

2
1

2

-Hctkylniphlhilnt 450 J

,4,4-lricMorophtnol
,4,J-[rukloroplifnol
'CMororiiiphthi If ftt
-Ni If otii 1 1 ifif



f t ' !
bill c k - i it i U l l t N sin " 6111 H cs t I'U t Lb H I'j I fb I Lb I lb I I:. D CS D

•

t

!
t

•

ft

ft

ft

I

t

10
11
12
13
14
15
14
17
IB
19
20
21
22
23
24
25
24
27
28
29
30
31
32
33
34
35

SAWLE MMBEA
SAriPLE KPTH
DAIE SAMPLED

Dutthyl Phthil.tr
ActntpKtyltnt
3-Nitroiniltnt
ActntpMhtrit
2,4-Dinitroplitnol
4-Nilropktnol
OibtnioturM
2,4-Dmtrotolutnt
2,6-lmtrotolut'it
Dltthylphlkil.lt
4-Chlorophtnfl-PUnyliK.tr
Fluorint
4-Nltroiruhnt
4t4-Dinilro*2-Bffthylphinol
N-Nitro>o4iphrnylilint
4-lro«Dphftiy|-phtnyltthtr
Htiichlorobenitnt
Ptntichlorophtriol
Pntfiinlhrtnt
Anlbricnt
Dl-n-butyl phthilitt
Fluor tnthtnt
Pyrtnt
butyl fciniyl phlhilitt
3,3 -DHhlorobrnndint
Bmio|i|A(ilftriCtnt
bii(2-ttliylhtiyl| phthilitt
Ctilyitnt
Dl-n-oclyl phth.lilf
Rtn;o|b}Fluor*r,thtr>t
bnno|t)Fluor<ntntnt
IrniolilPyftnt
ln<tno(l,2,3-cd|Pyrti<t
Btri2o(9,b,i|Ptryltnt
Dibtnili,h)Anlhrtctnt

(C-SD-13 1 DC-SD-14 DC-SD-15 DC SB-14 DC-SD-17 DC-SD-IB 1 DC-SD-19 D
0-4' 2 -3 04 ' 0-4' 0-4' 0-4' 0-4'
1-5-86 11 5-84 11-5-84 11-5-86 11-5-86 11-5-84 11-5-84 1

2600 J

3900 J

1900
940 j

15000 J

5BO 1 570 IJ 540 J 300 J
II 000 j
13000 j 1400 J

_ 830 J

430 J
9900 J 9500 J 540 J 150 j 5300

1200 J
2600 J 120 J 270 J 940 J
3400 J 2400

720 j 1500 J
not j teoo j 490 j 310 j

850 J 1400 J
390 J

Hi'0 J 1800

C - S D - 2 0 D
1 . 5 - 2 '
1 5 8 6 1

210 J
370 J

280 J

91 J

95 J
180 J
96 J

410 J
95 J

200 J

21o J

C - S D 21 DC S D - 2 2 1
0 4' 2 - 2 . 5 '
1-5 Bt 1I-5-66

13(i J

37d J

2BO J 810 1
500 J

U«i
44(i J 45..0

380 J 3500
740 J
550 J 44u'j

I7n J
7I."0

920 4oO J
4BO J 4500
59H J 43i>0

15i.(> J
550 J 4iK>(>

C - S D - 2 3 DC SD 24 D
0-4' 2 2.5
1-5-84 11 -5 -B6 1

220 j

120 J
3/0 J
290 J

650 J 230 J
440 J

1000 3i'U J

2(iOo 1000

940 350 J
1700 530 J
440 J 110 J

1700 470 J

C SD 25 DC SD-26
i-6' 1.5 2
1 - 5 - 8 6 11-5-86

ISO J 79 J
130 J
120 J

72 J
83 J

2nO J

86 J
100 J

"1 J



Stdmnl

•
t

t;

t

,
2
J
4
5
t
7
8
1

10
II
12
13
14
15
16
17
18
11
20
21
22
23
24
25
26
27
:e
2»
30
31
32
33
34
35

SHE CS-D CS-B BLANK

SAMtE NUfllEft K-SB-27 DC-SB-2B K-SD-29 *
SAWIE DEPTH 0-6' 1.5' -2
DATE SADPLED II-VS4 ll-i-86 li-b 66

tuethyl PMhiUtt
Actniphlylnii
I-Nitroinihni
Ac n^phthtnt
2, -DinitrDphtnol
4- itrophtnol
Di Miolurin
2, -Difutrotolutnt
2, -DinitrotolueiK
DitthrlplttKiUI<
4-Chloroptwnyl-Phinylithtr
Fluorerit
4-Nilroinllinc
(,6-tinitro-2-ittkjlphtnoi
K-»itro5oiiptim|llillif
4-broiopKtnyl-phrnylf ther
Htiiclilorobtnitnt
Pffnt«chlorophtnol
PKtnidthrtnt
Anthruni
tl-n-bulyl pMhiliti
Fluor inthtnf
Pyrent
Butyl Itniyl phlhjUl*
3,3 -llclilofO^nilHinf
lMioli|A«(kricni
tll(2-ttllyll)t<yl) pfttllilitt
CliffJinf
Dl-n-octyl pMNil.lt 170 J
&ni!o(b|Fluorjnthrnf 500 J
8enioU)f luortnltijnr
(tti!o|«|Pyrtnt 240 j
lnd»no(l,2,3-cd|Pyrme 310 J
Btnto|<i,rr,i)frryltr>r
Dibtr.iU.hHiithfittnf 3tu J

BUNK CS-A CS-A C5-A C S - A C S - A

DC SO Jl • BC-SB-32 BC-SD-il 1 BC-SD-S4 1 DC-SO-35 OC-SD-3i
1 .5 -2 ' Of 0-6' 0-4' I.51 2

11-6-86 ll-t-Bi 11-4 66 II-6-B6 1I-6-B6 11 6 86

no j

220 J

110 J 1100 J
euo j

140 )

?i>0 J
6oO J

110 ) 1000 J 1400 J
520 2400 J

280 J 2200 J 2900 130 j
no j MO J toon j i/i"' i
300 J 420 J 2900 8loO 110"'.'

330 J /60 J IdiiO J

430 J 54u J
i'u J

96M J



Still «nt Pol/Kiii

SUE

SAMPLE NUMIER
SAHPLE OfPIH

' DATE SAMPLED

1 Mplu-tHC
2 I*U-WC

" 3 ItlU-WC
4 CMII-UC ILiiHinU
3 Heptuhlor
4 Aldrin
7 HtptiChlor EpouU
8 EdoulUn 1
1 tifldriit

10 4,4 -DOE
11 Eodnn
12 Edotultm II
13 4,4 -BID
14 EndoulfiA Sulfitt
1} 4,4 -BDT
li «etho<yehlor
I/ Endrin Krtonr

' 18 Chlordint
If loxphint
20 ARDCLM-IOIt
21 ADOC100-I22I
22 fiHOaOd-1232
23 W([)aO«-i:42
24 AROCLlH)-124B

' 2 5 ASOCLOI1-IJ54
24 AAOCLW-12M

CS-I CS-I SUE II Sllf It S U C H ~CS-I CS-I CS-I CSC CSC CSC CSC CSD CS 0 CS D

K-SO-15 1 K-SB-14 DC-SK-15 OC-SO-U K-SD-17 K-S«-li « K-St-H BC-SD-20 OC-SB-21 C C - S D - 2 2 DC-SD-23 OC-SO-24 DC-SD 25 OC-SD-24 O C - S D - 2 7
0-f 2 ' - 3 ' 0-6' 0-f ('-*• 0-4' 0-4' l . 5 ' - 2 ' 0-6 ' ' 2 - 2 . 5 0-61 2 ' - 2 . V 0-4' 1.5 2 d-6 '

11-3-84 11-J-I4 11-3-64 11-3-84 11-3-84 II-3-B4 I1-3-B4 11 -384 11-5 34 1 1 5 - 6 4 1 1 5 - 8 4 1 1 5 8 4 11 3 -l>4 11 5 84 1 1 5 8 4

:.dO

2uuOd
4800M C 440 8830 32uO 8'00

470 4200 14JOOO C UOtO C V300 110M 1400 J 7500"
10300 J 44000 C 430 J 2700 J 7700 34000 JC 3400 JC 3000 J 7800 J 4MX)



SHE CS-I 8LAM. BIS* CS-A CS-A CS-A CS A CS-A

SAKPIE DUHMI) OC-SB-2B DC-SD-29 ' DC-SO 31 • DC-SD-J2 DC SB-33 I DC-SD-34 I DC-Sf-35 BC-5D-34
SAMPLE DEPIH l .5'-2 1 . 5 - 2 04' 0-4' 0-4' I.V-2
DATE SAflPLED 11-5-84 11-5-84 11-4-84 11-4-84 11-4-84 11-4-84 11-4-84 11-1-84

1 Alphi-BHC
2 tm-m
4 6«..-fcHC ILindtntl
5 HepljcMor
4 Aldnn
7 Ntptichlor Epondt

1 lielitrin
10 4,4 -DDE
11 Endrin
12 Uoiullin ||

14 Endoiulfiit Sullitt
15 4,4'-DIII
14 fletf.oirchlor
17 Endnn ffloni
18 Chlord.nt
19 louphfnf
20 ADDCLM-IOU
21 AROCLW-1221
22 AROCLOR-1232
:• AKOuos-m?
24 AhDClOfi-1248 2l(>(>(l C 790(1 11000
25 MOCLOR-1254 1900 13000 JC 4500 10400 71000 C 38000
24 MOCIM-1240 2000 J 2200 J 24000 C 13000 J



Stdnrnt lnor(4t,ic

SHE
J __ . .__ . ._ . - - - - - - - - -

SAflPLE NWIBER
SAMPLE DEPTH
DAIE SAIWUD

' 1 Alunnui
" 2 Anliaony
' i 3 Aritnic

'" 4 BiMul
" 5 Btrrlliui
1 • 4 Boron

7 Cidiiui

9 Cobill
10 Copper
11 Iron
12 Hit
13 fonpjinMt
14 Nerturi

, 15 Mictil
| 14 Sfltniui

17 Silver
' 18 Tl,ill mi

19 lin
20 VirmJiui
21 line

•"i 22 C/inioe

CS-B

DC-SD-13 1
0-4'

11-5-84

4800

14 R
410

22

4.4
8740 1

14400
853
197

0.73
54 Rl

3. 3
10

32
23

3110

CS-I

BC-SI-14
2'-3 '

11-5-84

4380

20 R
1110

34
1)3

4700 1
19500

931
153
1.3
502 Rl
1.1
II

28
27

4450
3.8

SHE H

DC-SD-15
0-4'

11-5-84

4540

3.4 R
154

1.5
15

7.7
147 1

11100
24

100
0.13

354 Rl

19
148

SHE H

OC-SD 14
0-4'

11-5-84

2430

12 R
131

H
37

7.2
1270 1

24<>('0
45
97

0.54
258 Rl

23

872

SHE H

DC-SD-17
0-4'

11-5 64

7510

14 R
194

8
53

5
1780 1

14400
71

139
0

309 Rl

19
1010

CS-B

DC-SD 18 1
0-4'

11-5-84

5380 ^

14 R
447

24
79
4

8440 1
14300

983
211
0.9

82
1

14

24
3410

CS-I

DC-SD-19
0 4 '

11-5-84

9750

21
17300

30
118
11

15300 1
58200

1440
12

1.48
1520 Rl

2
15
4

14
48

11900

CS-I

DC-SD-20
l .5 ' -2 '

11-5-84

12900

13 R
3120

8.2
113
4.9

2410 1
21300

330
70

0.89
847 Rl

25
4410

CS-C

DC-SD-21
0-4 '

11-5-64

12400

5.1 R
374

17
41

7.5
'80 1

I84i.ul
4 t 7
1 7 7

0 .71
114 Rl

32
1370

CS-C

DC-SD-22
2 - 2 . 5

11-1-1(4

7530

9 R
5 Jo

34
40
10

5910 1
ISOO'i

59,'
96

0.95
836 III

22
15400

CS-C

HC-SP-23
0-4'

11-5-84

845o

33 R
1700

27
54

4.4
6440 1

3561)11
975
161

1.44
1/90 III

27
4860

CS-C

DC-SD 24
2 ' - 2 . 5

11-5-84

12400

30 R
1010

42
48

7.2
2440 1

50-JOO
441
151

2.81
748 Rl
2.5

34
4430

CS-D

DC-SD-25
0 4 '

11 5-96

11250

3.2 R
239

12
33

5
379 1

22800
144
190

1
174 III

37
1010

CS-D

D C - S D 24
1.5 -2

1 1 - 5 - 6 4 .

12500

>.a i
6.'.'

42
48
12

1430 I

4,'.i'.pii

46'..
273

0.89
645 ftl

32
4590

CS-D

DC SD 27
0 6'

l i - 5 -66

4400

4.; k
214

1 ;

34

132'P 1
31' .1

V i V

176
0 . 3 4

'.•'jl III

2380
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OH
0061 Z

1 OOtOI
II
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M

BZf
X Zl

0816

„.,.,,

.L- . t ' l

11-K-M

,.„

OZH
tz
({

JC
J

IK 6tt
t
96Z
0011
0099f

1 iiOtll
a
101
it

in
« IZ

o\u

98-1-11
.1-1

«-«S-W

»-5J

OtZI
tz
Zl>

£Z

ID ttZ
Z9't
99
o£oz
OOI9t

1 Oflt

IZI
zr

IK
» 11

OKI

9B-9-II
.9-0
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SurfKt toil VoliUl.i

sm
SMNi HWHa
LOCATION/GUI
DATE SADPlEO

" tnri —
K-tS-OI
C-l
11-14-86

SUE B

K-SS-02
M '
11-10-86

snrr
tC-SS-03
12
11-11-16

'sm B -
DC-SS-04
E-2
11-11-86

sin i
DC-SS-05
H-2" ———
11-11-86

(HE I

tC-tS-06
\T-T ——
11-11-86

l̂Tn
K-SS-07

11-11-86

_-sncT....

(c-ss-oe
1-2
11-11-86

SITFB"

DC-SS-07

11-11-86

CITE C

DC-SS-IO
1-3
11-11-86

SITE (

DC-SS-ll
C-3
11-11-86

SITES '

DC-SS-I2
8-3
11-11-36

"SHEG

DC-SS-I;
E-;
ii-n fct.

S T T E F • • "

DC-SS-14

11-11-66

sin e "
DC-SS-ll
C -3
11-11-86

ft
I

ft;

i;

§

Chloro«tl»ii»

10
11
12
I!
II
I)
U
17
II
If
20
ri
22
23
24
29
24
2)
?8
11
30
31
}2
13
31
33

Vinyl Ckloridi
Cklorotthini
Htlkvlin* Met tit
DcttMi
CirkM gilhlfllt
1,1-licklaroilkiM
1,1-lickltrtilkMt
trini-|.?-Dlcklorot(kti)t
Chlorofort
l-2-lukl«rottk»nt
?-lullkm» (KI)
1,1,1-Truklorottkint
C<rk«n Ttlrwkloritt
Vin rl At.Ut.
lro«otfiiklor«Mtk<nt
l,2-(l(klDmpropMl

Trickloroitktftt
Oitr»BCklor«Mlki«c
1,1,2-Tricklorotlkini
Itmint

2-CMorMtkrTVinrl Etktr
Irualort

Itlr«kloro»lktnt
1,1,2,2-titricklorotlkMi
Tolmnc
CklorottnitM

14 I
21 W

12 I
23 IJ

II I
21 IJ

42 I
41 I

il I
41 I

61 I
2) 11

27 I 51 I
3) I

43 I 51 I————— —— Jl I 37 I

1 1

22

8 J

II J

59 t
37 I

l« I
27 BJ

43 B
32 B

42 B

9i fc 26 B

61 * 16 f

II I

16 J

63

36 I

280
77 B
24

30 P

lol t l I. linn

J I
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1
2
3
I
5

7
1
9

10
II
17
1)
14
IS
It

18

20
21
72
23
24

24
27
29
29
30

32
33
34

sm " " " ' smi •- "Siirr ~snf8 SITES SITET-— ims — -sires SITES
SAWU NUHIEI K-SS-14 1 K-SS-17 DC-SS-II BC-SS-19 DC-SS-20 OC-SS-21 DC-SS-22 DC-SS-23
IOCMIOK/68IB S-J H-I M 1-4 C-4 - - - - - p, •-- f.4 f,4
DAIE 5AHPLE1 11-11-84 11-11-84 11-11-84 11-11-94 11-11-84 11-11-84 11-11-84 11-11-84

Ckloroittkiim
IrCiMMtkln*
Vinyl CMoridi

ftttkiltnt Chlontfi 14 I 90 1 3t 1 11 1 73 1 140 1 42 1 M 1
fettoni 21 IJ 1) IJ 47 1 140 1 99 1 400 1 41
Cirko* IlivlfUt — " ' • • " • - - ••• - - ——— -•— ————— - - - - - - ---
1,1-ltckloro.ltvM.
l,l-tlcklirMlk4i>t
tr<ni-I,2-Plckloroithm
CMorolori
l-2-Di(klarotll>i'ii
J M«»o«r l«r| 44 1 180 1 4}
1,1,1-lritklorottktni
C>rko« UlrtcklorK.
Vinyl Ac.t.t. . - . . . _ . _

1,2-lKKIoropropm.
(^IK«-|,3-lltHOr«>r-»^«l " - - — - -- ——— --- -- _._-.. — ——— . ————— — ...
TrickloroitbMi
likroiMklDrMitktm
T,l,7-Tritkloro»tlu«. • - -• - - . . . . . . . . . . . .
It ni tM
(l>-l,]-t)( Momprop.nl
2-Oilorotlkyr VlnyT flMr ' '
lro*olort
4-l)itkyl-2-pmtiHM< Si 720 1 310 1 140 49 1

MUunont -- - - - ,7 ,j ?|t- —— U n~ ~ 21 IJ 20 J
I.truhloro.th.ni . 13 J 40 J
1,1,2.2-TtlrHkloroctkiiii

Cklorok.ni.ni

Slirin.
lotil lylinn

S I T E S S I T E S S ITES S I T E S S I T E S ~S!Tr S ' - SHE G

KC-S3-24 DC-SS-2S 1 OC-SS-26 DC-SS-27 BC-SS-28 DC-SS-29 BC-5S-30
6-4 G-4 H-4 1-4 J-4 »-5~"" »-5
1 1 - 1 1 8 6 11-11-86 11-11-84 11 -11 -66 1 1 - 1 1 - 8 6 11-11-84 l , - n 8 t

Ml /» 1 61 i 6J » 4; 6 60 h t! b
39 1 90 14 IJ 17 PJ H M :i t 16 K1

40 1 <6 1 HI J6 t

320 610 47
Si 1

12 J
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tITF CUE 6 sure "SlTTr "SITFI SITE 6 SHE c SHE e SITE C SITE E SITT G

SAWIE
lOCATIOH/GHID
DATE SAWLEJ

CMoro«tlk«n*

"It
?0
21
22
23
24
2J
2*
2?
21
2?
JO
11
12
3!

Vi»,l CMtridi
CMorotlhini
n«u«itni ciiioriti
«(«lon>
CirlM Dlmlfllt
1,1-lickle/Oflkfnt
1,1-ticklorotthini
|rin«-l,2-llcklorotthtM
CMorofofi
1-2-tickloroitkint
2-ltillHMt [«) ---
1,1,1-lricklarMtkini
Cirkw Ittrtckloridt
Vl«rl Atrlilt
lro>odichlori>*tlk<n>

IricklorMlhmt
IlkruixklirMtlkMi
l,I,2-TritkloroilKif,r
ltnitn»
ci»-l,!-DKhlofoproprni
2-CM«ro»lk»l

K-SS-J1 I OC-K-32
I-J
II-11-84

to i
)i I

2-H>i»ont ,
lrtf«cMorwlh«Ki
l , l ,2.2-lttr<chlorottktnf
Tolutnf " ' "
Chlorokinitoi

Slyrtm
lolil Ir

C-5
11-12-84

::> i
10 I

DC-SS-13
»-5
l l -12-Bk

230 I
170 I

DC-SS-34
E 5

44 t

BC-SS-Ii
F-5
11-12-84

23 I

DC-SS-34
9-5 '
ll-12-ii

» I
2i I

DC-CS-3?
H-5
11-12-84

48 I

37 I 4M- 34 I

"0
14 IJ
21

2040
tl I

48

32
II

100

12 J

DC-SS-31
A-4
11-12-84

40 I
43 I

33 I

2 J 80

1400
40

55 140

150 170

DC-SS-3?
1 4
11-12-84

43 *
44 I

OC-SS-40
C-4
11-12-84

40 t
150 I

5? I 44 I

140 12 J 31

DC-SS-41
D-4
11-12-84

37 »
41 I

37 I

OC-SS-42
F-4
11-12-64

40 t
58 I

DC-SS-43
8-7
11 -13 -3S

HANK——

DC-SS-40

11-13-64

•2
la

OC-SS-45.

1 1 - 1 1 - 6 4

65 (•
28 J

37 8 40 B

4 .1
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- JITE 'Silt t 11UI——"JITE ( SITE B SITE 6 ' " SITF1———'SITES SITES S I T E S S I T E S SITE E SITt E SITE E SITE E

SAWIE MI«BE« K-SS-OI tC-SS-02 BC-S5-03 OC-SS-04 DC-SS-05 BC-SS-04 BC-SS-07 OC-SS-OB DC-SS-O* DC-SS-10 DC-SS-11 D C - 5 5 1 2 DC-55-1.'. D C - 5 5 1 4
IOC»TIOH/6RID C-l 8-1 B-2 E-2 H-2 H-2 1-2 1-3 »-3 i-3 C-3 D-; E-: f-3
DATE SAWIEI 11-IO-Bt 1I-10-B6 11-11-96 11-11-86 ll-M-Bt I1-II-B6 11-11-86 11-11 86 11-11-86 11-11-86 11-11-86 11-11-86 l l - l l - t t l l - l l -bo

l~ Phenol . ' ~
2 litl2-CMorotthyl)ltlwr
) 2-CMorophwol
4 1,3-llcMorckimrni
) I,4-liehlofOtl»itnt

7 l
e Mi.ihriji.i.01
1 kuir-ChUroiio^o^ll clhir

III 4-Httliylpliiiiol

12 M»uchlcro«tti»»«
I) NltrokMiMl
14 ItDphorunt
15 2-Nitropdrsol
14 7,4-tiMlKylpliMOl
17 HM.-OIC hit
18 lii-12-CMtrorllioiylwtlitni

20 1,3,4-lricliltrobMiiiti
21 lUfMhJltlvf 110 J 14000
72 1-CkloroMirini "" ~" " - - - - - - - - -— - -- —
23 HtiiChlorotatUirnt
24 4-Chloro-3-Mtliylphti>ol

"75" 7-RithyTniplilkilMf" ~" " ' ~ " ~ "" 1000 J
26 HtijcMorocfclopinUiinu
27 2,4,i-lrichlorophtnol
2B 2,4,3-tricMoropKtnol '
21 2-CMcrw,«(.kUiln\t
30 2-Nitroinilint

••i

•
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SWtflf KUfllflt
IOC«TION/G«ID
t*l( SAHPUO

— - r Phtnoi • . --- - -- --
2 kl»l2-CMorctlVllftl,fr

2-CMorophtflol
1,3-Oichloroktnitnf
I,4-DulilofOifMt«f
fi»rl AlcoKal

~ l,2-lulilorokfnifn»
2-hflhylphfnol
kll(2-Chlo'oilopropyll illwr

10 4-fltlhjlphfBol
II N-Nitrtiio-n-lipropylMiitr
12 Nti<cKlorwlh<nt
13 Nllrobtnitnt
14 liopkomnt
IS 2-Kltrophfftol
li 2,4-Dixtkflphtnol
17 IfMOIC *C1<

18 bn-12-CkltrotltoirlwlliiAt
- _.. - „ 2,1-ij j(niro>»MO|

20 1,2,4-IrichlorBktnunt
21 H.pKtkilttu
22 4-CMoroi«ili»f
2} HtuililortkiiU^itnr
24 4-CMoro-5-uth,lpht.ol
2l }-nelkyU»p»lkil»et
24 NtxcklorKytlopfiitiliHit
27 2,4,4-lnckloropkKiol
21 2,4,5-!ri(kl«ro»hf«(il
29 2 CMorMjpMMmr
30 2-Kitrmnilur

we tin t tilt 6 SITF ( Eiirr 'SITf f • sm E SITt ( SITE ( sue E SITF G sirr c sirr c SITf E

K-SS-15
6-3
11-11 84

K-ES-U I K-SS-I?
fi-J H-J
ll-il-84 11-11 Bi

OC-SS-II
« 4
11-11 86

K-SS-lf
I-4
II-11-84

(C-SS-JO
C-4
11-11-84

1C-SS-21
t-4
11-11 86

22000000

DC-SS-22
E-4
11-11-84

OC-SS-23
F-4
11-11-84

78 J

BC-SS-24
G-4
11-11-84

DC-SS-25 I DC-SS-24
G-4 H-4
11-11-84 ll-ll-at

C C - 5 S - 2 7
I - 4
I I - I 1 - S 6

M-SS-28
J - 4
11-11 di

990 J
120000 I MO i

120 j
180 J
110 J

140 J IBuj j

1000 J 3400(1 J
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Surlict Solli StitvoMiItt

SITT

SWLC MMIEII
lOCATION/MII
D*TE S«M>ICD

Pkwol . - - ——
bill2-Chloratthrllttlitr

SITt 1 '

K-SS-2t
•-$ ' "
11-11-14

tlrtC

IC-SS-30
1-5
11-11-14

met"
K-tS-31 1
1-5
11-11-84

S I T E S '

DC-SS-32
C-5
11-12-84

"siirr

DC-SS-JJ
1-5 '
11-12-14

till I

K-St-34
- -£_, . " • -

11-12-84

me f"
(C-SS-35
F-5
11-12-84

CITE S

Dt-SS-34
6-5
11-12-64

CITE 6

DC-SS-37
H-5
11-12-84

SITE S

DC-SS-38
A-4
11-12-64

SITE S

DC-SS-39
8-4
11-12-64

SITE E

D C - S S - 4 0
C-4
11-12-84

CITE 6

O C - S S - 4 1
D-4
1 1 - 1 2 - 8 4

.SITE 5

DC-S3-42
F-4
11-12-64

" SITE G

O C - S S - 4 3
8-7
l l - ! 2 -»4

ItMyl llcolwl
I,7-llcklor»t«i>M«

itKtr
10 4-Nfl^lphmol

12 HiiichlorMlkMi

14
15
14
17
18
It
20
21

23
24

Uopkorwil
2-«ilrophHM)l
2,4-Di.lUrlpkinol
ItMOIC tdl

bi>-|2-CklorottkoiylMtlitni
7,1-tlckUripktMI ' '"
1,2,4-lncklorobMifm
Njphthiltrii

Hei»chlofOkvtl«iint
4-Chlori>-3-ntlirlphinol

2? 7-NtlhyIiupMliftltfit
24
27
28
2?
JO

HtiickltrMrclBpiiiUdint
2,4,4-Trickltrcpktnol
2,4,5-Iricklorophenol
2-CMoroniplilh<ltne
2-Nitrotnilint

5)000

240 J 2400 J

45 J 5500 J
71 J 24000 110000

1600 J

50 J

1100 j 220000

850 J

4200

MO j

If.OO J

2lu S

J 110 J

m .

•
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SITE HWK u»*-——lire j SHE j BITE j

SMIPIE NWIK> IC-SS-44* K-SS-4}* IC-SS-41 tC-ES-4) DC-SS-4II
LOCtTION/GRII 5C NE ME
DME SAHPLEI 11-lS-it 11-11-14 IMS-84 11 1) 84 IMS-84

1 Phtnol •
2 biill-Chloroctkylltlhtr
1 2-CMoro^tmiol
4 1,3-tichUroktiiitnt
i l,(-CictilorobtniMi
i Itntrl tlcodol
7 l,7

t bii(2-Ckloroiiofrofrl) ittur
10

12 Hrucbloroitbini

U 2,4-DiHtbylphcnol
I/ Irnioic (kid
18 bn-|2-CliUr»tlH)ir)ttlh<iti

"U 7,4-DicMoropkMol "" '"
20 1,2,4-lricMortbtmint
21 NiphUlltlli

~"!1 4-[kloro»»ilfi>f ""
23 Htuchlorobutriitflt
24 4-Chloro-I-Mlt>yl|Awiiol

""2T

27 ?,4,i-TricblortpkMol
78 2,4,5-lncMorophfriol
21 2-CMorM«pMbiltnt
JO 2-Nitroniilmt
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SAJIPIC
IKAIIO»/BRU
D»It SAWIED

tnrt SITf t •HE s "SITf 6 snrs sue e SITE 5 "SITE "SITE B

K-SS-OI K-SS-02 IC-SS-03 IC-SS-04 K-SS-OJ K-SS-04 IC-SS-07 IC-SS-08 tC-SS-0? OC-SS-IO IC-SS-11 OC-SS-12 DC-SS-U DC-S5-14
C-l S-| 1-2 E-7 H-2 "H-! 1-2 1-2 »-3 1-3 C-3 D-3 [-3 F-5
H-10-14 I1-10-B4 11-11-84 1I-11-B4 11-11-14 11-11-84 11-11-84 11-11-84 11-11-84 11-11-34 11-11-84 11-11-86 II - 1 1 - 6 4 11-11-di

§ '
I

•;
t;

• •
j

• <
•x

'••

1 Imlliyl PklkiltU
1 fcimpMflm

1-NitrHnlltM

7,4-Iinltroioluint

10 lltthylpMhilitt
11 4-CliloropliMiyl-Phinrlithir
13 Fluortni
1] 4-MllruMllnt
M 4,t-ll*ltro-}-tttltylph<nol
IJ <-ttttroto<ipl»flrl»iiit
14 4-lrotopKenyl-plitnyltlhir
17 HtiicMorcbtnsrnt
II PMi

70
71

— 22
23
24

- 75
24
77 klil7-ttliyllitiyl) phlkilttt
78 Chryitni
71
30
Jl

Anthrictcit
Di-n-bulyl phtltilXi
Flgorjnlkim "
Pinne
butyl trn:rl pM)iililt
J,J--licM6rob»»tiaiiir

Oi-n-octy l phth.UU
(»nic>lt|Fluiirtnthti>t

33 lndtfloU,2,3-c<IPyr««t
34
3)

flO 230 j

170

470

2800 I 440 IJ
410
210 J

220 J
170 J
310 j

410

110 J
280 t

B4 J
230 J

320 kJ

140 J

140 J
47 J

2600 j

540 J

950 J
240 J

750 J

11 (HI J

!-7d J

120 J

47<Hi J
4BOO J

410 >J

4000

2400 IJ

760(1 J

1:00 J
1100 J

B:O

5100 f
1200 J

520 J

4 4 C O J
H,nW t
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Suffice Soil StiKolttiltt

(IU tllCS tITf t SIH 8 S I T E S SITES (HER SITES

SAKPLE Mm* K-SS-I) K-SS-U 1 K-SS-17 DC-SS-18 K-SS-lt OC-SS-20 tC-SS-21
lOCATIW/GDU 6-3 t-3 H-3 A-4 1-4 —— C-4 --" t-4
DAK sAnmt n-ii-81 ii-ii-it ii-n-14 i i -n-84 i i -n-64 n-u-et n-n-64

I Dutthyl Phtbilitt
2 ActflipMyltitt
3 I-HitroMlliM

AcmtpMhiM 1100 J 1100 J ..--......._.-. .. — ..

2,4-(inltrophe»ol
4-Nitmpkcnal

2,4-limtrololutnt
2,t-iini(rotglutni

10 DittkylpMIiiIilf
II 4-Chloropliinyl-Pliinyl«lhrr
12 Fluorini

" "U'MliiroMlliM " •
14 4,t-tmtro-2-»«lhylphrnol

_ 15 «-|itroto4lphrnylMiiii

17 Hruchlorobrnicfit 10000 J
18 PfnUcMorophrnol 1)00000 1400000

' 11 PhinintKmi ' ' 4M« J ' 570W i 1700 J ' ——————— — - — - - - -
20 Anlhrittni
21 li-o-bulyl pMhilttt 3800 IJ
22 Fluorinlkint ' 44000 45000
23 r-rrint 85000 71000 380U J
24 Butyl Brniyl phthilitt
2 5 3,j'-lichUrobMh<in( 1*000 . . .
24 l»niolJl»Mkri(l!\f 27000 J
?7 kill? fUrlhK,ll fhlkil»li
28 Chrmnt 39000 J 39000 J
29 Di-n-D(lyl phtkilitr
Jti »rniiilb|Fluor«r,ttitnr 47000 48000
31 liMOlUFIgorwIliMt - - - - - - -
32 BimolilPrriftt 22000 J 20000 J
33 l*Onofl,2,3-c<)Pyrtnt
34 Btniolt;,h,ilPtrylr«i
35 Dib»ntl«.MA«tl>ru«it

i

SITE 0 SITE 6 SITE G SITE D SITE 8 Sill G SITE 6

OC-SS-22 OC-SS-23 DC-SS-24 OC-SS-25 1 OC-SS-2* PC-SS -27 CC-SS-28
E-4 F-4 6-4 6-4 H-4 1-4 J-4
11-11-64 11-11-64 11-11-64 11-11-64 1 1 - 1 1 - 6 4 11-11 -61 1 1 - 1 1 f4

70 J

UOOH IBuOO J 2."i>D'' J
1200 ISO J ~

300 J
J40 (J 1700 1 330 (J

2200 4700 } 4300 J
fl'o i;.(i(i j 9000 j

960 ilOO J
440

1100 ' MOO j :TO j
140 |i J 99 (.J

180(>
10000 j 10000 j

84(i 4500 J
1100
430

1200
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Curlier Soil SrtlvolitlUi

..!

SITE

SMICIE MfllEII
lOCHIIOM/HIU
D*1E SMIPIEI

T BiifUyl PMhiUU~
Ac«i«phtylt*t

2,4-Oinitroplttnol
4-«itroplit»ol
liktAiofuri*
2,4-lmitrotolutnr
2,i-tinitrotoluni

11 4-ChlortpliMyl-Phniyllthtr
12 Fluorrni

14 4,t-Dmitr»-:-Mthylpr*nol
15 I
U
17 I
II I

"i7~PKnii»tkftMr~""~~" ~
20 «nlhrit»r,»
21 li-n-bulyl phthtliti
r? Fluortnllirnl
2! Pyrtnt
24 Myl fctniyl phthtliti
73 I,]'-OicMorokt«il<lM

2) bli(2-tlliy|ht>yl| phi
28 Chryient
29 Di-n-otlyl phlhiltlt
50

32
}] ln<tno(l,2,I-c<IPyrtfli
34
3)

HINT tm SUM SITTT ——

DC-SS-481BC-SS-44. SC-6S-45' BC-SS-46 DC-SS-4?
5E ME « ~~

l l - I J - lk l l - l l - l i l l - l i -84 l l - I J - 8 4 11-13-81

IMO I UM I

24« J

230 j

II J



Surljci Soili Pttt/PCtt

,\ SITE SITT6 SITES tilt 1 tilt b SIIIC Silt E SITE G ' S I T E S

j SMPU MIMED K-SS-01 DC-SS-07 K-SS-OJ IC-SS-04 DC-SS-0) K-SS-Ot K-SS-07 K-SS-08
lOCATIM/WII C-l S-l 1-3 1-1 "H-7""" ~~ IT-7 "--- 1-7 1-7

> DATE SAWlEl 11-10-84 11-10-81 11-11-84 11-11-84 11-11-14 11-11-84 ll-ll-B* 11-11-84

/ ' - 1 Mplu-IHC . ' '
. 7 ItU-IHC

I lllti-MC
in ~ " 4 QitM-IMC ILIniinil "" " . . _ . . . . - - . - - - ......
,< 5 HtpticMor
i.- 4 A|«M*
, , 7 Hiptickler Epttldt . . . .

8 Etotulftfi 1
,,\ t tllldri*

10 4,4'-BK 31 ) 71 •— 5P ' 7« 14
, . 11 Endri.
,,,| 13 Etotulltn II
,. • - • • • n 4,4--o«i •- - - — -•—--• - --

14 di4i>iullM Cullitt
,, 1) 4,4 -lit
jj " " U Httlioifclilor ~ ~ -• —— " ~ — ••
,, 1? Endrin Kttotit

18 CMorijnt
., 11 lonpnfiii
^ 70 MOCLM-1014
,, 71 A80CIM-I371

" " 77 AROCIM-1732 - - - - . . _ . . - . . - ..... ...
.„ :; AdOClM-1747

24 WlOCLOR-1248
j, ' " 75 WOCIW-I2H . . . . . . )4JO

,. 74 AftOClM-1740 45ft 7M WO 740 3800 1830

3-1

.1}

l"

.-,

1

t

SITE 6 SUES SITE B SITES ' SITE 6 STTT6 SITE 6

DC-SS-09 KC-SS-10 DC-SS-ll DC-SS-12 DC-SS-13 DC-SS-14 DC-SS-U
A-3 »-5 C-3 D-3 E-3 F-3 " 6-3
11-11-84 11-11-84 11-11-84 11-11-86 I1-I1-B6 11-11-84 H-U-84

•

2730000 C 44000 24000000 C IB«OCO
7^000000 C .- - -
21000000 c 174000 c i^ooo j 887000 ;o:-ooo j



SurUct Soil! Ptit/PCIi

cur

SAWLE MMIE*
IKMION/MII
tATE SAHPlEI

tire c

K-tS-U 1
6-3
ll-ll-Bt

sire a

OC-Et-17
H-1
ii-n-ik

tut c
OC-SS-II
A - 4
ll-ll-Bi

SHE B

OC-EE-lf
1-4
11-11-86

(HE 0

OC-SS-20
C-4
l l-l l-Bt

EITC B

tC-ft-21
— 0-4

11-11-66

Eire B

K-ES-22
f-4
11-11-86

SITE (

OC-SS-23
f -4
11-11 9k

Slit 0

DC-SS-24
C-4
11 -11 -86

S I T E G

DC-5S-25 1
C - 4
11-11-86

Silt G

DC-SS-21
H-t
l l-l l-Bt

EITE G

OC-SS-27
1-4
11-11-66

snr G

DC-SS-:B
J - 4
l l - l 1 -86

SITE G

OC-SS-2?
»-5
1 1 - 1 1 - 6 6

snr r,

DC-ss-;o i
f - 5
1 1 1 1 I l k

" I «lph»-IHC .
2 ItU-IHC
5 Bill. -MC
4 tl«tl-IHC (Un^tnil
} Htptitklor
t AKnn
7 H.»luhlor (peiUi
I E<o.,,lli. I
t litldrm

10 1.V-BK
11 («tfim
12 (dotulltit II
IS 4,4'-W
14 Er>4oul<» Sulfitt
15 4 ,4 ' -ODl
It Htlhoiythlor
17 Mr in Kttent
II CMo-dini

20 MOCIOR-IOU
2! »ROCLO«-1221
72 WOCLOB-12J2
23 MOClM-1242
24 AROCIOD-I24I

2k MOCIOI-I210

171000 1)00000

2J2000 J 2700000 JC

3600000 C
7JOCOOO C————-
1000000 C iWOO

145000 JC 110000 C
-7(6000 ]

54)000 C 211000 C 117000 J 122000 J 120000 2200000 C

2 I O U O

2!000
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Surljci Solll Prtt/FCIi

$iu sm t IITI « '" " im < ••" 8iif » tiiri —— niri —— SITU inrr
5AWLE IMIIEU tt-SS-11 1 (C-SS-12 DC-SS-J5 K-SS-34 K-SS-35 K-St-34 DC-6S-37 tC-SS-38
LOCniON/CIII I-J C-5 «-5 t-5 F-5 — S-5 H-5 »-4
DME SMPIEI 11-11-84 11-12-lt 11-12 84 11-12-84 11-12-14 11-12-81 11-12-81 11-17-81

2 tttt-IHC
Dtlli-MC
6<»<-IHC Illndinil
Htpticklor
Dltfrin

" " H»jtj(Mof Epoildl
E<owH«n 1
Pit lit Ifk

10 «.r-ODE

12 Edoiullin II

M En<oiultin SuMiti
15 M'-M!

17 Emlrm KtUnt
18 Chll>r4»n»

' -• • - |? Tmipktni
20 MOCIOR-10U
21 HROClW-1221

'""11 RROC108-1J32 - - - - - - — - - - - - - — ——— - —— —— —— —
22 «!10aO(i-12«2
2« «fcOtLO»-12«8
J J »OaW-l2i4 . . — . . . . . .
21 ASOClOR-1240 12100 ) 25400 J )250000 C '4000 IMOOO C 1)1000 J 8700

._._ .. _.

SHE ( SHE ( SITE t SITE 0 SHE G

KC-SS-J1) OC-SS-Ul OC-SS-41 DC-SS-42 OC-SS-43
1-1 C-l D-4 F-4 f-7
11-12-84 11-12-81 11-12-84 11-12-84 11-12 86

•

24400 J I700(>
11 WOO JC

MtOOO 279000 C 81BOO !.2800 30100

ft AHC

tc-ss-u DC-SS-«;. '



iailut Soill Plit/PCIi

tllC IIU J CITt J (ITE J

SAtfU NWI«»
IOCATIOII/MU
PAH SAWIED

K-SS-44 K-SS-47 tC-(S-4l I
Sf M£ «
11-11-64 11-13-64 ll-IJ-Bi

2 Ittt-iHC
I Dtlti-INC
4 CiMi-IHC ILU4tnt)

4 Aldrn
7 Htpltcklor Epoilit
6 [4»yllM I
1 luldri.

10 4.4 IK

1? II

Si

14 EnteiuIlM Suldtt
I) 4 ,4 -011

U Intnn Kttont
IB Cr,kri»i__
I? Touphfftt
?0 AROCIM-IOI4
71 AROCIM-I22I
77 UOCIM-UH

24 ADOCLOII-I24I
2!~AROCIM-I2}4
24 MOUOft-1240



Surlict Soil lnor«ti.it

SITE

> SAMPLE MmUK
IOCMIOK/MIB
(ME SAKPIEI

u AMiiOflf
• trttnic

lirlui
ii IK film*
i> loro*
i, ~"" "" CldllMI
i. ChrHiw, trtviltnl
,» Coli It
it 10 Copptr

II Iron
12 lt*4

, w 1) Hin4jlAtti
... 14 Ktrcurf

15 lickil
it ~ ' 14 Siltniut
,, 17 Sil«»r
,4 11 Inilliu*

" 20 V»,,,».
,, 21 line
... 22 Cyinidt

"

SITE C '

K-SS-OI
C-l
11-10-14

11400

4.1 1
U)

--2.4
14
4.2
J27

19004
14) I

"TU"
4.14
22

25
211

SITE C ~

K-SS-02
C-l
n-io-16

14940

4.9 1
174

1.4
15
7.1
344

20)44
1)4 1
711 ~
4.2)
2)

24
444

snrr
DC-SS-4)
12
ll-ll-U

7124

5.7 R
191

"" I.I"
12
4.4
142

15704
41 I

- --JW

II

24
111

SITTG •" -

DC-SS-04
C-2
11-11-86

' 9470

5.1 11
145

-'• 1.7
14
4.4
745

17400
99 1
371

22

2)
211

SITE 6

BC-SS-05
H-2
11-11-86

15300

5.1
222

6.3
21
1

392
25900
232
)39
0.11
55

35
619

' Sill C Silt C

4C-SS-04 tC-SS-07
H-2 -— I-:-- •
11-11-16 11-11-86

——— 11500 — " " 7410

5.7 1 7.5
224 242

.._. --, ,-— -- — ]0—
22 19
9.) 4

——— 577 - T220
27600 20)00

1 2)0 4 514 1
370 211 '
4 4
)) 24_ _.. —— . - ._ ._ _ _.

U 22
41) 175

SITE (

DC-SS-OI
1-2
11-11-16

5950

5.4 1
131

3.)
11
5.4
475

13100
1)1 1

' 217 '--

16
— -

U
354

SITE C

DC-SS-09
A-3
11-11-86

9290

11 R
i;aoo

10
119
15

1200
38600
655 1
322
6.4
360

4.2

139
4 580

SITE C

DC-SS-IO
1-3
11-11-86

7880

5.4 11
575

4.4
52
8.5
260

18000
334- 1
171
1.3
84

j

31
5130

SHE G

OC-SS-11
C-3
H-ll-86

2790

5.6 R
20200

4.5
39
12

487
29800
614 1
96
1.7
61

75
794
4.8

SITE C -

DC-SS-12
0-3
11-11-86

2)500 .

26 »
7340

1.1
46
13

1430
45000

711 1
150
14
382

129
23900
3.3

SITE G ' SIH E

OC-SS-IJ BC-SS-14
E-: F-;
11-11-86 1 1 - 1 1 Bfc

4780 4710

12 R 8 R
169000 i';00

6 4
24 ^2
89 2)
624 46:

22200 22400
310 1 29!.0 I

' 129 111
2 7.4
62 48

29 46
8110 1841)

2 ?.!



Surljd Soil Inorfinic

- Slit SITE B

SAMPLE MmiER 6C-SS-I5
LOCATION/GRID G-3
DATE SAWLED 11-11-84

1

10
II
12
II
14
11
16
17
18
19
20
21
27

Aluiinut ,
Antliony
Aritnic
Itrlu*
Ifrrlliut
•or on
C«d«lul
Chr<»iiii, Irivilml
Cobtlt
Cotftr
Iron
Intf
fltiifintii
Ktrcurr '
Dicktl
Sfltniui
Sil.tr
Thillui
Tin " - - - - -
Vinidiut
line
C»inide

14
34 1

Hit

U
147
11

7170
73(00

1240 1
770
3.2
122

4.4

- Jr-

133
22(00

1.4

BHEB --snn • -HUB
DC-SS-14 1 K-SS-17 tC-SS-18
6-3 H-J »-4
11-11-86 11-11-86 11-11-86

71
}( R

1(9

_-.... 4J-

9«
11

1420
10(000

1410 1
f74
}.(
109

3.4

—34
140

13400

33 R
l!4«

n7 ...

44
7.3
914

44000
1470 1
339
4.4
(7

4.1

711
3100

-- — —— -

44 R
IJ900

7.7~
137
li

744
46(00

207 1
i9T

0.57
91

21
32100

SHE i ~IITTT— ~

(C-SS-19 OC-SS-20
1-4 - "C-4 —— "
11-11-84 11-11-84

'""

57 R
KIO •""•

10
47

3.8
437 --

48600
263 1
723

12
84

3

21
143

19400
3,9

T410

40 R
— no-

ii
14

4.7
•- 439

23(00
1470 1
W
2.3

39

3.3

20
46700

-irrrr — SHE B SHE t
K-tS-21 (C-SS-22 OC-SS-23

-»-4 - - - - - - f-4 F-4
11-11-86 11-11-84 11-11-86

*940

14 R
- -10400

- }

44
12

444 --
33600

4(2 1
lit

3
32

' ——

49
(14

- 1.4 -~~

4990

23 II
moo

- (.7 '
(1
IB

6(4
13900

294 1
27 (
2.7

33

41
7100

9670

22 R
4340

- 20
48
39

1930
39900
11700 1
10(00

11
50

33

166
24200

SITE G SHE G SHE 6 SITE G SIFF (

OC-5S-24 OC-SS-75 1 DC-SS-26 DC-SS-27 K-SS-2B
G-4 G-4 H-4 1-4 J-4
11-11-86 11-11-86 11-11-86 11-11-86 11-11 86

4470

39 1
6320

17 Rl
41 Rl

I48(>
24800 1

4I8'I
IB4 Rl

1.02
105 1

3.7 III

64
32200

I.J

3720

24 1
2220

20 Rl
30 Rl

(3.0)
1900

29200 1
437 1
204 Rl

1.13
133 1

3.4 Rl

16
75

41400
1.7

I4JUO

11 1
1190

21 Rt
137 Rl

(6.31
1020

33900 1
3(0 1
326 Rl
1.6
60 1

3.5 Rl

108
4440

- - - - - -

5(140

10 1
1440

-27 Rl
22 Rl

(5.21
648

28700 1
440 1
239 Rl

26
34 1

59
4520

M?OT

II 1
1000

1.4

3.7 Rl
92 Rl

13.9]
4880

J5400 1
873 1
747 Rl

3
66 1

75
3260

^ • - —

>!;
*



Surlier Soil Inoritmc

T - - - - - SITf SITE B SITfS " tITT B SHE E Sin B 5111 B till B SUE B SHE li

SAMPLE MMIEI K-SS-29 DC-SS-30 K-SS-31 1 8C-SS-32 DC-SS-33 K-SS-34 BC-SS-35 DC-SS-34 DC-SS-3J
LOCATION/HII A-5 I-) I-) C-5 8-5 f-5 F-5 6-5 H-5

, DATE SAflPUO 11-11-84 11-11-84 11-11 84 11-12-84 11-12-84 11-12-84 11-12-84 11-17-84 11-12 -84

tUiinui 17544 ~ "7IW ""• 4790" ~ 12700 H300 " 5770 2«30 4370 4540
•> AntHMy ' 19

Arttnic 10 1 14 1 74 1 8.4 1 14 1 25 1 14 1 4.4 1 5.2 1
Itrlu* 3740 1434 ' ' I3J4 I39» 1340 " "THt ' J33 " 1750 3870

1 1 Boron
,, — - ~:»<iiui — -~in- — irii —— I.TWI -• — -f.rn -~ 5.2ir~— nil — -j.rni —— D RI 24 n

Ooiiui, tMMlnt 12 II 21 II 21 II 21 II II II 24 II 21 II 49 II 45 Rl
Co4.ll (111 (3.3) [4.01 (12) (2.4) [9.7) [5.91

10 Copptr 411 'TO"- 4 7 4 - 1420 594 ~" —— 431 ——— 317 '5300 2240
II Iron 12)4411 344441 121441 17500 124001 144441 234441 214041 539001
1? 1.1*4 271 II 344 1 232 1 1270 1 417 1 311 1 20) 1 481 1 724 1

. • „ : • • - • -""13 -Ruilimt ' -•• TJir ---73llr 44I»I " HI ll 43 II - lit 11 - 1 0 7 1 1 24311 744 Rl
;„ 14 Ntrcurr 0.44 23 II 0.91 0.1 2 2.2 ) 3

15 Nicktl Illl 52 1 311 291 211 1)1 151 531
14 S.IMIU. • "• — ' " ' 1.1 4.1
17 Jll.tr 3.4 II 3.4 M 4.1 Rl 1.9 Rl 8 Rl
II Thillui

.,"• 19 Tin - - --—17 -—- • „ - •—- - - -.—_-—-.- ----- ———— . _ ) r . . ... ,8

20 Vinidw. II 211 432 30 14 112 31 |32 118
,, 21 line 34M 47140 20440 1890 44100 12444 21740 4914 4720
,,. -•- - 27 C.inior - . . . . . 7 77 2.3

1 *

1 -

. ...... ._. .

"

4b

,-"

,..,

>

SITE B S I T E S S I T E S " Slit 6" S I T E S " SITF B

OC-SS-3B DC-SS-J9 DC-SS-40 DC-SS-41 OC-SS-42 DC-SS-4I
A-4 8-4 C-4 t-4 F-4 1-7
11-1284 11-12-84 11-1284 11 -1284 11-12 66 11-12-86

2430 4B90 7440 10300 H40 8940
14 IB

4.1 1 17 1 18 1 42 1 12 1 81
18300 4480 1940 5210 1940 340

2 Rl 1.7 Rl 24 Rl 8.1 Rl 13 RI" ~ 14 Rl
19 III 24 Rl 104 Rl 20 Rl 21 Rl 44 Rl

[20] (4.31 [14] [4 .4 ] (10) [ 4 . 4 ]
327 1090 1440 (510 1090 "73:

9780 1 22COO 1 75100 1 15300 1 24500 1 U700 1
105 1 . 725 1 1(100 1 514 1 411 1 324 1
5011 113 Rl 45711 77 II 33 IRI - 151 Rl

0.49 2.1 2.2 1.2 3 3.4
33 1 139 1 70 1 30 1 MS 1 27 1

1.8 1.3
4.9 Rl 19 Rl 3.9 Rl 3 fcl 3 Rl

14 17 27
23 120 33 17 550 14

239 1440 4350 39000 2340 1500
1.4 13 - I.I 1

-



)

)
Su'l.cr Soil Iritrcinic

I

Slit IIWK "' HAur ' tm J ~~J1TT J SIIE7>» ...............——.— .................................
SAMPLE NimKIt BC-SS-44. CC-6S-4J. DC-S6-44 OC-SS-47 OC-SS-481
lOCAriON/GRIO S( Mf N(
DA1E SAnflED 11-13-14 11-11-14 11-13-14 II-U-B4 11-13-84

" l » l u » i n u » ~7520~"~ nW" ~4IIO~" ^ 4 3 0 451 "
2 Anlxony
1 »nt«H 7 • >.) I 1.1 I 4.4 I
4 lirlui 441 324 344 2! 24
5 Irrylliui
4 loroA

-7 Cidilut " M »l———1.-1———^7.J »r - IJ II -- f.t HI
I Chrotiut. Iri.ilint II II It 121 II 4fO II MO III
f Cob.11 (4.1) 4.t (It) [131

10 Copper JJ -• -' J| - 1J5 414 [41)1
11 Iron , 13400 I 14200 , 52500 I 243000 I 21'ltOO
12 Hid 40 I 41 I 34 I 23 I 30 I

•IVHMfMitt ' ' 33* It" 111——— -477 II— 2110 lr 1430 III
14 Mtrcury 0.41
I) Nickrl 15 I 14 59 I 350 I 377 I
14 Stltniui
17 Sll.lf

"If Ii» - _ _ . . - - ......
20 Viiudiui If 22
21 line 170 142 4) 44



i
0

Subiurtjtt Soili Volatilti

SITE Silt 6 sin c
SAMPLE NUMBED
SANPlf DEPTH
OAIE SAMPLED

Chloroitthint
Iroiouthtnt
Vinyl Ckloridl
ChlorottKint
Htlhyl»r.» Chloridt
Action!
Cirton Duulfidt
1,1-Duhloroclhtnt
l,l-tichlorDtth«nt

OC-61-2* JC-BI-27 OC-6B-29
0-10' I0'-20'
1-12-87 1-12-87 1 -14-87

SITE 6

DC-62-30
V- IV
1-14-87

SITT1T

DC 62-31 1
5 15'
1-14-87

ST. IF I

DC-S3-JJ

1-26-87

BlWtT

DC -61-54

1-26-87

SITT E

DC-64-35

1-26-87

SITE 6

DC-G4-J6
5 ' -20
1-26-87

SITE 6

DC-65-37 1
5' -IV
1 - 2 7 - 8 7

SITT C

DC-66-67
20--30 '
2 - 2 3 - 8 7

Chlorolori

7-lul»Mt (NCKI
1.1,1-TncMoroethjnt
Cirbon Irtnchloridt
Vinyl Acetilt
troioiluhlorottthint
1 ,2-Duh)oropropint
trint-l,5-licliloroprDp«it
Iruhlorotthtnt

l.!,7-TncMorotthint
Itnunr

2-CMorottnrl Vinyl Etfc.r

4-Htllirl-2-pfntino(it
2 Hei.nonf
TttrMhlororUrnr
1,1.2.2-ltlrjcMoroilhjne
ToUtnt
Cnlorobinitnr
Elhvlbfnlif.e
Styrtni
lotil I»Unr»

8 BJ
32 I

li B
266 I

1 BJ 6223 *
4699 B

It I 27 I 15240 1

9 J i:.97o

406 )
584 J

7112 t
3048 BJ

602 B
10500 1

4 FJ
20 8

3 BJ
1980 E6

3 (J
2250 Eb

1 7710 1 1100 1 22 B

3 J

5207

107
164 J

92

13 B

8M
3.'02

3683 8

762 J

5 J 10160

635 J

h'82 BJ
4118 B

4J5 J
8941 1

1141 J

11/6 J

27940 117647
2413 27059 B
1245 J 988 J

2794 22!i

BlflKT SITT C

DC-6B-68 • DC-67-H

2 24 67 2 - 2 4 - 3 7

46 t
18 B

27 8

tit »J
i;..'55 B

«: IP

'846

4154

J4M;.

58462
I J 5J8462 E

1692:.

4I ' . 'S

SITT B

DC-6S-70

2 - 2 4 - 8 '

1281.7 B

700

2000 J

5 1 4 5

6000

;.B57I

12143
100000

14281

.'5/14

SITf 6

BC-b^-7!
''•' - 4 ? '

2 . 4 -8 '

I I628

5;? f

12791
581 J

94186
B 197674 E

(209



Sublurljtr Soili Voljtilfi

Slrt SITFH ' 51TFH ^ETTFf f 5ITT H SITT H - ~ STTF H —— HMT 5IH H SITE H SITE H SITE H SITF H SITf I SITl I STTt I

SAWU NUMER
SAIVLE DCPTH
DAIE SAhHCt

DC -HI-14
I5'-2V
12-18-86

DC-H1-15
J5'-5iV
12 18-87

M-H2-I4
5' -20'
1 5-87

DC-H3-17
1 0 - 2 0 '
14 87

DC-H3-18 1
Id' -20'
1-6 87

DC-H4-H
IO'-25'
1-6 87

tC-HI-20 • DC-H5-21 DC H6-22 DC-H7-23 DC H8-24 OC-H9-28 DC 11-38 OC-12-39 D C - 1 3 40
o-io ' 35' 50' ;v-;.o' 5- iv is' :v o - i o 1 v-:5 ' 5' iv

1-7-87 1-7-87 l -g-87 1-8 87 1 V - 8 7 1-13 8' 1 .'7 fl | - ;8-«7 l-.'--i!
66

1 CMorottttunj — - - - - - - - -
2 Iroioittnint
I V i n y l Cnlaridt
4 CMorottnint ' '
5 Htthyltnt CMondt 710 91 13 J 13137 t 52 t 38 8 55600 § 59 p :,9 f 32 6 38 fc 38 t 6 \>} 74>. i-J 216o t (769 t
6 Acttont 7099 I 30 I 21140 t 461 6 1135 8E 18070 I 49 8 15 8J 2335 (E 319 t 754 K 1524 b[ . IV; H H'VJ S> U9Ai f.
7 Clrbtm tltulfidr -- . - ._ _
I 1,1-lichlorottlunt
9 l,l-(uhlorotthtni

10 trins-l,2-DicMorotth«it
11 Chlorcitori 192 53
12 l-2-Dicnlorotlhint 12 J
13 2-lutiDOM IKK) 10961 I 27180 I 25020 I 33 36 I 376: K 10?30 t 16TO I
14 1,1,1-lrichlorDftkini U92
15 Cirbon Ittrichloride
U Vinyl Acttile
17 BroiodicMoroitthint
IB 1,2-DicMofopropjnt
19 lrtnt-l,3-DicMoropropent
20 I r u h l o f M l h m e 10 J
21 DitroucnloroMtliint
22 1.1.2-Trict.lorotthinr
23 fitment 61290 4 J 22450 256 71 22240 19 \ii 1 lit,:
24 CIS 1,3 Dubloroproprnr
25 2-Chlorottnyl Vi.yl Etbtr ~
26 trotolort
27 4-Htlhyl-2-ptnl.no>it 7852 J 909 E 554 14 J 9 J
28 2-Ht»nont

30 1,1,2.2-Tttruhlororllunt
31 Iol«»»t 25104 11174 486 14] 74450 658 J 7425 677 PJ
32 Chloroktmtnt 451413 E 24 120900 JO7 77 12788 9u4?<i I U f O o I2«9t>i )
33 Elkylktnztnt 10000 4379 J 12788 150'u 3375
34 Styrtnt
35 Totil lyltnti 19355 1510 J 23630 IviBu 8100



Subsurtiit Soils Vi

SITE SITE J SITE I ~ SITE I IUNK SUFI" ~STTI I ™ ' STTF I SIH 1 SITE I SITE I SITE I SITE I SITE I STTT I SITE J

BC-I7-4J
3.
2

5-12.5-
3 8 ?

DC-17-44
13'-?3'
2-3 87

DC-17-47 1
15' -23'
2-3 B7

1 DC-19 48
4 ' -23 '
2 - 4 - 8 7

DC-19 -49 DC 110-50
74 -?(>' iy-30'
2 - 4 - B 7 2 - 4 - 8 7

DC 111-51
6 70'
2 1-8?

D C - l l l - 5 2
74' -39 '
2 - 5 - 8 7

D C - 1 1 2 - ) /
i.y 17. y
2 - i ; H7

DC-H2-58
18. V

2 -i:
-77. y
'-tl

D C - J I - l l
i j '-ro'
17-17-^

SAMPLE «WI»E« DC-13-41 K-13-42 DC-14-4] DC 11-44
SANPlC DEPTH 5'-27.5' 28-38 ' IO'-25'
DATE SAMPLED 1-30-87 1-30-87 2 - 2 - 8 7 2 3 87

1 Chloroiethine
2 IroioirUine
) Vinyl Chlaridi
4 ChlorotUine
) Kell.vlfnt Ctiloridt 3207 I 5310 I 1047 IJ 4 t 7 It II fi lit 1117 !U 418 HJ 636 KJ US: tJ 46 I1 17 i» I' t
4 Acetone 10)411 4 7 2 4 1 133981 10 Jfr 1950 El 850 El 914 El 13377 B 52B9 B 6480 B 13841(1 708 t 1461 ft 54? (.£
7 Cirbon litullide
8 l,l-lichloroeth*ne
I 1,1-lukUroetliMt

11 Chlorofori
12 1-2-DuhlorDeir.jne
II 2-lul»one inEK) 139701 9T94 I 97021 18 30 23 107311 4 0 5 9 1 B640 B 144941 1481 17 C 2? »
14 1,1,1-Tricnlorottlunt 432 J
1) Carbon Tetrichloritfe
14 Vinyl Acettte

IB 1,2-DuMoropropine
17 tr«ns 1,3-Dhhloropropffie
20 Trichloroelnfne 3810 (48 J

27 1.1,2-TricMoroethm
23 lenient 24130 437 J 21)4 limn J In/ J 1008 J 3340 2J J
24 cis-l ,3-Dichloropropene
73 7-Chlorotthyl Vinyl Etktr - - — - - — _ —._....
24 IroMlori
27 4-M(t(iyl-2-prnt«none 41)8 1 61
28 2-He«none
29 letrichlorortntne , 2447 2950 612 J
30 1,1,2.2-TetricMoroethine
31 Tolutnt 741U I 1437 Jl 50g? 77910 PM I :.|?0 IB" 41
32 Chlorobtiitn* 4)720 14140 78)4 10 3234 935 764d 1085^ 2d40
3} Elnylbtnieni 9779 3048 5082 588 J 19' J 8160 Iu35 J 94
34 Slyrtnt
3) lot.I lylrnti 11049 1452 J 4158 86? J 102 J 2760 U.'c J 60



§
t

•

Subsurface Soils VoUtiln

~" jnr SITF j ~"5iTr J——srrrr STTFIT srm——tarn—— smi SHE L SITE t SITE i sm i SITE K — SITT K Knur SITT P

SAHPll NUHIEft DC-J2-I2 DC-J1-1J OC-KI-08 OC-K2-25 DC-KI-3Z DC-ll-OI • JC-ll-02 DC-12-03 OC-13-04 DC-L4-09 DC-14-10 I OC MI-05 OC-N2-06 OC-NB-07 • DC-PI-53
SAHPIE DEPTH !5'-75' O-IO1 O-IO1 O-IO' JO1-30' '" 5'-IO' 5'-15' 5'-15' 10-20 ' lO ' -ZO' O-IO' 5 ' - i5 ' n-|V
DATE SAHPIED 12-17-86 12-17-64 12-14-87 1 1 2 - 8 7 1-22-87 12-12-84 12-12-84 1 2 1 2 6 6 1 2 - 1 5 8 6 12-17-66 IM7-86 12-15-66 12-11 fc> 12-16 b6 2 - 1 1 o'

r
1 Chloroitthanr
2 Irotowthanr
3 Vinyl Chtoridi
4 Chloroithant
5 Itftr.rltnt CMo-idt 372 U 3 IJ 6 ll 13 |i 91 17 i 14 ll 141 h 2278 B 8 5 J 4 H 6 J
6 Acttont 44871 447 K 212 t 44 ft luOJ EB 321 9n7 t 44M 4557 B J2 t 816 456 II tj
7 Carbon Dliulddr
I 1,1-Oichlororlhtni
9 l,l-0ithlorocthani

11 Cr.lorotort 2025; 96 49 I
12 l-2-Duhlorotthant
II 3-lut»one l«r| 4026 I 23 I 29 B 29 I 14 10000 8 14 I 14 1 IBS F
14 1,1,1-lrichlorotthant
1) Carbon Trtrachloridt
H Vinrl Def late
17 BrotodichlorciMthartr
18 I,2-Dicnloroproaant
H trans-l,3-Di[hIoro;roprnt . - -
20 Tnchloroethene
21 Dibroiochloroiethane
27 1,1.7-Trichloroelhane
2j tenitne 141 4|7/ 7 J 4 j 4«

n 2-CMoro«thrl Vinyl Ether " . - --- . . _ -
24 Iroiolori
27 4-Hetl.yl-2-ptntanont 4 J II J 8 J 147 68 t 49 I 4 J 49
28 2-Htianont 73
29 TrlraiMoroetlifnr
30 1,1.2.2-TrtracMoroethane
31 Toluene 15 2177 24582 93 50 in
32 Chlorobtniene I'd
33 Ettiylberurnt 2051 40 J 119
34 Styreni
35 Total Menu 7949 I ;9 670 J r.»
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Subsurljcr Soils Stuvolililti

SITE

•R

S»WU NUHKR
SAI4FIE DEPTH
HIE SAWED

1 Phtnol
2 »nf2-Chloroithfll»thir
1 2-Ckloraplitnol
4 1,3-Dicblorotintini
3 1,4-DicMorottnttnt
4 Itnirl Alcohol
7 1,7-DkMorobtnitnt
I 2-ltttlirlpl"iiol
» kil(2-CMoroitotrotrl) ftkir

10 4-Krlhylttitnol
11 H-llilroio-»-tiprD|>rlMiiir
12 HriicMorwtliMt
I! Nilrobtiuni
14 lioplnriHit
13 2-Nitro»l»nol

17
IB
H
20
21
22
23
24
73
H
11

leruoit Acid
bi|-|2-Chl6rbtl».o<r)»th<nt
2,4-DichlDrophtnol
1,2,4-lriclilorobtnient

4-CMoroinilint
HtiichlorotuUditnt
4 CMoro-J-4flliflphenol
7-Vlhyln.pMhilfnt

DC-61-24
0-10'
I-12-87

BC-61-27
I0'-20'
1-12-87

11 AW

1-14 fl)

SITE G ~

0C-62-30
5' 15'
1 - 1 4 - 8 7

— 5ITTB

DC-62-JI 1
3' 15'
1-14-87

- TTTTB-
DC-63-35
I0'-20'
1-24-87

• --

— — K H f -

DC 61-34

1-24 87

SITE G

DC-64-33
5- -JO'
1-24-87

SITE 6

DC 64-34
5' 20
1 24-87

S I T E E

DC-E5-3? 1

1-27-87

177800

8743 J

SITE E

DC-E4 47

2 23-67

SITf E

DC-66-48 ' DC-67-49 DC-6B-70
10 -::•• io'-;(i'

2 -24 -87 2 - 2 4 - i 7 2 - 2 4 - 6 7

2374 3750 J

2,4,6-lruhloropKenol
2.4,!-TricKlorophtnol
2-CMoronipliU.lrnt
2-Mitroinilirt

4953 J 4824 J

4095 J

3554 J

38100 14116 J
7874 J 103529

234000 341174
5949 J

13W J

49530

1092J1 J
27.074' J

8704 J

3428571

37147 J



SubiurtiCt Soili Stiivolitiltt

I "I.J

~ SHE """ sin t " sire H SITFH snt H SUED sin H sire H BLANK SHE H sin H SHE H SHE H SITTH —— srrri

SAWIE HUIK« K-(9-71 DC-H1-I4 OC-HI-IS DC-H2-I4 OC-H3-I7 BC-HJ-H 1 DC-H4-I9 DC-HB-20 • K-H5-2I OC-H4-22 DC-H7-23 DC H B - 2 4 DC-H9-2B DC-I1-3B
SANPLE DEPTH J5'-<il' IV-2V 3V-50' 5 ' - 2 0 ' I0'-20' IC'-20' 10'-25' 0-10' J 5 ' - 5 0 ' 35' -5 i> ' f - 1 5 ' 1 5 - 2 5 ' 0-10 '

1
2
3
4
5
t
7
B
9

10
11
12
13
14
15
U
17
IB
n
20
21
72
23
24
25
U
27
2B
29
30

DATE SAM>Ul 2-24-B) 12-18-86 12-IB-07 1-5-6? l-t-87 1 -68? 1 6 8 ? I-I-B7 1

Pkwol ' —— """" 477 J —
bis(3-CMororthy))<t>ifr
2-Chlorophmol
1,3-DltMtrobtMini 241939 J 13288 J 7*45 J
1,4-Oichlorobtnttnt 3064)161 I IW 8WUOO 68110
Itnirl Alcohol 7923 J
l,7-)lcklor»bMi«it 1T354B3V E 348 90600 ——
2-Hctbylrhtnol
bu|2-Ckloroi»opmprl| tttirr
4-HelbylplKnol 177 1
M-Nitroto-n-DipropyUtint
Hri«chlorotttiifit
Xitrobtititfii
Uopliorone
2-»ilroph»nol
?,4-Di»thylphtnol 92 J
Itnitm Acid MOB J 2640
bn-|2-Clilorortbi>iy|itthi(it
7,4-BichloropliMol -- -- -;<I?n- ur ; _.. ̂ f j —— -n«T'~ B47VJ
1,2,4-lncMorobMlr.f 15116 J 79IM4J 4048 211404 145 J 194604
topktlultM 109307 2265004 2B2 J 1320
4-CMoroinilin« MH J
Hixchlorobultiitni
4-CMoro-3-«»thylphr«ol
2-B.thylnipklkjlMf 1JTO J " 34TOff - - - - - - - - - ^ }

HtiiChloroctrclDptntiditiit
7,4,6-lrichloropKniol 612903 179 J
2,4,5-Trithlorophtnol
J-Chloronjphthlltnt
2-Nilroiruhnr

;-B7 l-fl-87 l-fl-87 1 - 9 - B 7 I - 1 3 - B 7 1-27-87

62 J 10960 J

8905 J

3014 j

-

61 J 6 7 ) 3 J
44 J 2877 J

156 J 3425 J



i
•

Subturliir Soili Semolitilrs

SHE sirs i ~tm r ~ SITE i SITT i ~sm snrr SITE i SITE i sire i SITE r SUFI sirt i -- — SITF r
SMPIE NWlBfR
SAHPIE DEPTH
OAU SAHHED

K-12-39
V-25-
1-28-87

K-13-40
V-15'
1-29-87

DC-li-41
5'-27.5 '
1-50-B7

DC-15-42
M'-JS'
i-3i)-a;

DC- 14-43
10'-25"
2-2-87

Phenol
ki»l2-Chloro«thyll.tHtr
2-Chloroph«nol
1,5-Dicklorobtnitnt
1,4-ticklorobinitni
(mifl Alcohol
1,2-Dicklitrobrnitnt
2-Htthylpkrnol
bisl2-Ckloroni>propyl| itktr
4-«Hh,lp(itnol
N-NilroiD-n-Dipropyl»int

lilrobtnitnt
UophoriKie
2-Nilroptitnol
2,4-Ontthylphir.Dl
(tnioic And
bis-(2-CMororthoiyl>ttkint
2,4-Dlchlorophfnol
1,2,4-lfichlorobmiffie
Niphthjknt
4-ChloroiniIint
Hnichlufobulailunc
4-rhloro-l-»tkylplitf.ol

75 7-HrtbyInipMb<ltii(
24 HtucblorMycloptnUditnt
2? 2,4,4-Irickloropbtnol
28 2 , t ,5 Trichlorophtnol
29 2-CklorMiiphll.iltne
30 2-dilroinllinf

770« J

18900 J
32400

3240W

42100 J

1485000
MOW

707J1

3444 J 5588uO

2479 J 139700 J

M42B J

224 2i)

4490 J

B2S5000 E 417200 E
4)500 J 1100 J
43180 ]

K-ll-44

2-3-87

DC-17-45
3.5--12.5'
2-3-8?

DC-17-44
IJ'-73 -

2 - 5 - 8 7

JC- I7 47 I
I3 - -23 '
2 - 3 8 ?

DC-19 (6
4 - -7V
2 - 4 - 8 ?

H7« J

72380

13400 J

477400
44440 i

OC-19-49
24'-30"
2-4 8?

DC-I IO-W
I5 ' -30"
2 - 4 - 8 ?

D C - 1 1 1 5 1

2 ! B/

MHO

1700 J

JI4500 184} J

3880 J

D C - I l l 5 2
?6';:?-
2 - !> -87

|S1t J

?W)0 J
114400 I002v0 112800

2J5BC J '

:



•
»
ft

•
•

•

•

s
A

9

«

/

tf

W

1 -

Subiurdct Soil* S»ivoUtiltt

inr Birr i int i snr j our ,i eirr i tm r utr r snr i HUM sin i cm i cm i I.IK i snt i
SAHPLE NUH6ER KC-112-57 K-I12-M DC-J1-11 K-J2-I2 K-JJ-11 K-K1-01 IC-J2-25 tC-«3-32 DC-U-01 . DC-L1-02 DC-12-OJ DC-13-04 DC-14-uf BC-I4-10I
SAMPLE DEPTH 3 .5 ' - l2 .5 ' IB.V-27.V lO'-W 15 ' -75 ' 0-10' 0-10' " 0-10' \f -W S ' - I O ' 5 ' - l 5 ' V -15 ' 10 70' I O - - 7 0 '
DATE SAHPLED 2-13-B7 2-13-87 12-17-86 12 |7-8o 12-17-64 12-14-87 1-17-87 1-22-87 17 12 86 12-12 86 12-12-86 12-12 86 12 17 -86 l i - 1 7 - 6 6

Phtnol ' 34i J 1519 J
bisf2 CMoro«IMIrlh«i
2-CklorppKnal 2152
1,3-Dichlorebiniini
1.4-DuMorob(n>tnt 211 j 215 J
ienj^l Alcohol
1,7-tlchlorobtnitni 100 )

i tthtr
10 4-HMMphenol 88 J 1089 J

12
13 •UrobMxni - - . . . _.. . ._. . (9J

14 liophoront
15 2-NitrophKiol
14 2 , 4 - D i M t h y l p h t n o l
17 Btnjou AcU

IT 2,4-DichlorDphenol ~ "~" "— —— - - . . . . — —
20 1,2,4-frithlorobfnienr ft J
21 Niphtml.ni 17949 |)I j 41 I 154 J 532 J
77 4-CMorcinihne

24 4-CMorG-J-«th,lp»,*iiol
73 7-HttkylmpMhiUM -• ——- . — . - _ — — . . _ _ _ - JIJ3g _ ._. —————— ~ni J ——— — JJJ j- ioorj
24 Hti«chlorocircloptiilidi>ni
27 2,4,4-lnthlorophMCI
28 ?,l,VTricblorophtnol
29 2-Cliloronip)ilt.<Unt
30 2-NitroMilint



Subiurftci Soil) Sriivolitilet

SITE SITt H SITE K BIAK SITE P ~SITt P ~ " SITEf SITE P SITE 0 SITE 0 SITE 0 SITE 0 SITE 0 SITE 0 BlfiirSITE P

DC-PI-53
0 10'
2-11-8)

-SITtP

K-P2-54
75' -35'
2-11-87

" SITEf-

K-M-H

2-12-67

SITE P

DC-P5-J4 1
IO'-25'

2-12-87

SITE 0

DC 01 59
15 25'
2-lk 67

SITE 0

DC-02-40

2-17-87

SITE 0

DC-03-61
10-20'
2-17-87

SITE 0

DC 04 42
0 10'
2 17 87

SITE 0

DC-05-43
8.5'-20'
2-17-87

SITE 0

DC 05- 1>4 1
I.'.-' -20'

SAMPLE NUMBER K-Nl-Oi DC-N2-04 DC-M-07
SAMPLE DEPTH 0-10' 5' 15'
DATE SAMPLE! 12-15-84 12-15-84 12 It 84

I Phenol 3875 J
f .. 2 biil2-Chlororthylltther

3 2-Chloropheitol
4 1,3-Dichlorobtnitnt

An! 5 l,4-DuMorobenitn« 8875 J
.•' i Itniyl Alcohol

7 l,2-DichIorobtniei)i 3t2J J
.,' 8 2-M«thrlphinol

1 1 bii|2-CMoroitopropyl| clbtr
10 4-KtthyIphnol

1 II H-Nilroto-n-Dipropyltiint
u| 12 Heuchloroelhant
»j ~ " 13 litrob»«ltni -—-. - . -- - - __. . . . ._
J 14 Uophoront

15 2-Nitrophmol
. li 7,4-DiMlhylphenol

& ,,| 17 ttnioic Acid
|,,J 18 bii-|2-Chloro*lhoirl»tkint
|.ii '"~ IT 2,4-Olchlorophrnol . _ - . _ . - _ - ._ —._.. . . . . . .

^ ... 20 1,2,4-Irichlorobtnini 26V23 J
21 KipMKjItm :4415 J
22 4-Chloroinjline
23 Htiichlorobulitirnt
24 4-Chloro-3-uthylphrnol

————"75 2-Ktlhylitiphlliiltni ~ ~ ~————————— ~ '~ ~ " — — — — — — — — — — — - - . . . - . 140734
24 Hm(Nlor«yclopei>tidifnt
27 2,4,6-trichlDrophtnol
78 7,4.)-Trichlorophenol

2 MitrtKnilmr
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Subiurltct Soili

Sltl 0 " SITFD smo

1 Phinol
2 bnl2-Chloriitlhylltlhfr

2-CMoropKtnol
I,!-Dichlerobtn:fivi
1,4-Dichlorobtniint
Iffliyl Alcohol
1,7-DltMorobtaitnt
2-«tlhrlpl«»ol
bn!2-CI)loroitopiopyll tthtr

10 4-Drtlirlohtnol

12
13

17 (tniou And

Htiichlororthm
litrtbtfiitnt

14 liophoronc
1) 2-Nitroplwnot

11 2,4-BicMoropktiuil
24 1,2.4-IrichlDroltinitnt
21 KipMh»lf(i»
22 4-CMoroinilinr
23 HMicklorobutiditni
24 «-CMoro 5-itthylphtnol

21 Htiicltlorocycloptntidinii
27 2,4,k-IricKlorophtrvol
28 2,4,J-Trichloro»htnol
21 2-diloronipKtUltKt
30 2-Nitroiniline

J7TO

112821

100000

2)410
1707 J

JI7D7

tnrir
SAWLE NUMBER
SAMPLE DEPTH
(ATE SAMPLED

K-Q4-44
1V-2V
2-18-87

DC-01-72
0-10'
2-24-87

1C-M-75
1V-20'
2-24-87

K 010-74
5 10
2-24-8!

DC-OIO-d
lO'-IV
2-24-87

750B

& ,

I
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Subsurtjct Soili

i siu ii R & sift H sin H

j SAHPIE NUHBEI K-69-71 DC-HI-14 DC-H1-I5
. SAHPIE DEPTH 35'-40' l3 --25' 35'-50'
, DAIE SAHPIED 2-24-B7 12-18-84 12-18-87
•

1 BlMlhyl Phtlii.il. ' "
u 2 Actfiipbtyltnt
. I i-NitrMnilmi

4 Actntpbtktnt ' 2474 J
i 5 2,4-Omtrophtnol 13951 J

,, 4 4-Nitropbtnol
,, •' ' 7 BlttftlOfurifi ntTl' ~
, 8 2,4-tiBitrotolumt
,, 9 2,4-BmtrotolMM

10 BlttkylpktkiUtt
II 4-Ckloropktf,yl-PkMyletk»r
12 FluofMi 11279
IS 4-«ltro»Mli«f
14 4,4-Binitro-2-»tby|plifnol

.. , 15 N-Mitroiodipbeiiyluifit

... 14 4-Bro*ophtnyl-pb<ny|tllirr
, 17 Hnicblorobtnitnr 714

.4 IB PtnUcbloropbtnol
,1 —— ~ 19 PliMMtkrm - 75511 — - - - •-

20 AMkrutnt 848*1
<, 21 Ol-n-butyl pbtbtltti 17442 8J
.•u ~ ~ 22 Fluorintktnt "~ "

23 Pyrtnt )558 1
24 k(yl Btn.-yl phtbiliti 23254

j. 25 3,I'-IicklorobMiiiiM
,. 24 lepno(»)A«lhr»cr«e
IP 27 bii(2-itbylbtiyll pbtbtlili
M 79 Cbry«m
i-> 29 Bi-n-Ktyl phtbililt

10 len>olb|Fluor«ntbtnt
, 11 BMiolMFluorintkMt
...' 12 lt»tl<)Pyr»nt
,.,! ]3 |fidriio(l,2,!-td)Pyr»rtt
4,, 14 B<nio(9,k,i)Prryltn»
., 15 Blbrn,|.,kl«ntbru,n.

SITE H SHE H Slit H SITE H

DC-H2-14 DC-H1-I7 OC-H3-II 1 K-H4-19
5' -20' 10'-20" ~~ IO'-20P IO'-25'
1 5-87 1-4-87 1-4-87 1-4-87

37)500 251 J

404000 --~ -nif~ UN

487200 447
— — — --- IBMOOO E

4481 J- - . . _ _ _

7114000 —— TWT —— "1370 " ~™
4)9500 H8 J

25470 BJ 1152 1 1247 B
1330000 145 1
444400

377500
211 J

332200 - —— ""~- ~

211400
-• — -- — •-

2)1800
135900
113250

31)10 J

BIA* SITE H SITE H SITE H SITT H SITE H SITE I

DC-MK-20 « DC-H5-21 DC-H4-22 OC-H7-23 OC-H8-24 DC-H9-28 DC- I I - J8
0-10' 35 ' -50 ' 35'-50' 5 ' - l5 ' 15' -2V 0-10'

l-)-8) 1 - 7 - 8 7 1-8-8) 1-8-67 1 9-87 1 -13 B7 I - I7-67

130 j

143 J

247 J

111800
747 47 J 147 J ' 7744 J
221 J 129 J

1124 1 824 B 878 B 1042 B 1014 B 343 BJ
972 351 J 3705 J
935 1209 2 8 7 7 J

554 1157 2444 J
541 414 :.05 J 15070
750 3380 ~797: J

1021 442 1507 J

780 ;ut j

<14



I
I

Submrttct Soilt Sfii'olttiltt

SITE

SAMPLE NUMER
SAHPLE DEPTH
DATE SMHEO

SITE r

DC-12-39
5 - -2S '
1-2B-B7

SITE I

DC-13-40
V-15'
1 29-87

SITE I

OC-15-41
V-27.5 '
1-30-87

SITE I

OC-15-42

1-50-87

srrri -

DC-U-4J

2-2-87

1 Bltflhyl Phthililt
2 Acrflipktyltnt
} 3-Nitri»nili>t
4 IctMpMktAt
} 2,4-Oinitrophtnol
i « Xltroplnnol
7 tlk»niofuf»n
8 2,4-Dinitrotol»n>
f 2,i-tinitri>loluriit

10 DitthylpMIuUti

12 Fluortnt
13 4-Kitroinilint
14 4, k-tinilfo-2-MlhylfK.mil
13 N-NitroiodiphtnyUiini
U 4-lrotophtnyl-phcnyltttitr
17 Htiicdlorobtnitne
18 PtnticMorophtnol

45900 J

I1H50

tathracnt
li-n-ktityl pbttnl»t«
Fluorinthrne
fvrrnt
iiutyl »pniy| phlhiNtt
3,3'-DiclilorobMj|din»

20
21
22
23
24
75
24
27 bit|2-<tkyllwiyll phlhtlttc
28 Chrysint
n Di-n-octyl phthililt
30 ttniolblFluorinllitnt
31 iMiottlFluoranllitoi
32
3]
34
15 Dibrni(«,h|Antl>rictnr

lndtnoll,2,3-cdlPyrtiit

31050 J

100330 J

1270000 177000

48000 J '
203200
203200
203200

24000 J
139000 J

DC-18-44

2-3-87

SITE 1

K-17-45
3.5'-12.5'
2-3-B7

SITE 1

DC-17-46

2-3-8)

SITE 1

DM Ml 1
l3 ' -23 '
2-3-87

SITE 1

DC-19-48
6 ' - 2 3 '
2-4-B7

SITE I

DC-19-49
2 4 - 3 0 '
2-4-B7

SITE I

DC- 110-50
15- -;o-
2-4-87

SIIC I

O C - 1 1 1 - 5 1

SITE I

2-5 -87

14014

U940 i

3M20 J

5584 J

6174 J 5075 J

32340 J

23100 J
36940 J
IB4IO 1
49280 J

130900

32430 J

10G800

9728 ItiOO 85*0

2375

10668

17493 J

2205 J

10332

63460

•1370-J

11280

6720 J
3533 48430 J 11000

3389

kL.I



Subiurljct Soil* Srnvolitiltt

, - • - - • •- — sirr sin r sin i SITI j
j SAMPLE MIMED OC-1 12-57 DC-112-M DC-JI-II
4 SANPIE DEPTH !.5'-l2.5- IB.V-27.5' I0'-20'
3 DME SAMPLED 2-13-B7 2-13-87 12-17-84

7 1 Diuthyl PktM.tt •'""•" '
• 2 Actfllpktyltflt
• I 3-Nitroiniliii
10 4 AcmipMkMt
ii } 2,4-Oinitropktnol
w 4 4-ditrophinol
, , 7 DlktAiofurut

,' B 2,4-BmitrotoliiMi
, ., 9 2,4-Bimtrotoliini

10 Dittkylphtlul.il
11 4-CMoropkfnyl-fkfAylttktr
12 Fluortiii
13 4-mtrOllllliM ~
14 414-Dinitro-2-«tkylpkt»ol

.., 14 4-Broioptitnyl-pktiiylttk.tr
Ja 17 Htiickloroktnmt
... IB PtMuhlorcpktnol
^a 1? Phtflintkrtflt
_„ 20 Antkrwtflt
., 21 Bi-n-butyl phthjl.tt 134 J
..0 11 Fluorinintnt
.„ 25 Pyrtnt

24 lutyl Btniyl phth.l.tt
ji n 3,) -picklorobMiiiut

26 BtmodlAntkrictiit
,, 27 bii|2-ttkylktiyl) phthjUti 1027
.4 28 Ckrytrnt
... 29 Bi-n-odyl phtkilitt
,„ 30 BtniolDlFluoriotktnt
,, 31 BtmolklFluoriiitkni "

1 ,,, 32 ImolilPyrtnl
33 U<tnoll,2,3-c<)Pyrtiii

',. 34 Btniol9,k.i)Ptryltnt
.1 35 SibinilJ.hlAnlhrjdn*

i

SITE J ' STTTJ ——— "BITFT —— "SITI r BITE K BUNK SITE L SITE I SITE L SITE I SITF L

DC-J2-12 DC-J3-13 DC-Kl-0* DC-K2-25 DC-K3-32 DC-LB-01 « BC-U-02 K-L2-03 DC-U-04 OC 14 09 DC-L4-10 1
1V-2V 0-10' 0-10' ~ 0-101 10 -20 ' 5 ' -10 ' 5 ' - l 5 5 15' 1 0 - 2 0 I0'-20'
12-17-86 12-17-84 12-14-87 1-12-87 1-22-87 12-12-86 12-12-86 12-12-86 li 12 86 12-U-U6 12 -17 -86

220 J

2179 J ' IJOr 44 J

1013 J - - ' 17t ) 104 i

310 J

3462 J 19) J
- -. — — -_ —

11538 58228
14103 1379 I 1708 337 43 J 102 1777 1

910 J 714 J 41)
171 U 1329 B 171 J 372 J 2784

1713 j 2194 I2P8 44B
442 J 1743 J 1342 434 282 J

941 J B7B 332 J 911 J
2949 j 1100 21174 E 1074 4481 B 1217 750 1297

• 1035 J 891 M4 205 J
2941 144 J ;02 J
103) 1220 419

-— -- - — •
929 J 9}9 378 J

410
)98

»;;
•i

»



I
I
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Sukiurlict Soils Stiuolitiltt

SITE SITf N tITt

SAMPLE IKMUR
SWlf DEPTH
D«IE SMHEt

K-N1-05 DC-N2-Oi
0-10' 5'- l5'
12-13-84 12-15-84

RUM

12-14-84

SITt P

DC-P1-53
0-10'
2-11-87

flTtF

BC-P2-54

2-11-87

-flTIF

IC-P5-55
~ NT-75

2-12-87

'SITE P

DC-P5-5i 1
10--25'
2-12-87

SUE 0

DC-01 -59
I5'-25'
2-14-87

(HE 0

DC-02-40
20' -30'
2-17-87

SUE 0

DC-03-41
I0'-20'
2-17-87

CITE D

DC-04-42
0-10'
2-17 87

SITE 0

DC-Ob 45
S.y-20'
2-17 87

SITE 0

DC-05-64
B.3'-2-V
M7-67 2-18-67

2
I
4
5
i
r
8
9

10

12
—n

tiwtM
AcnapMyltnt
]-llltro»iliM

Di mofurin
2,

-Dinitroplienol
itropktnol

-Dinitrotoluiiu
2, -DmtrgUlutnt
Di IkylpMIitUtf
4-CMoraph«iyl-PI»nylithtr
Fluorcnt
4-»itro»(ilIl«t

14 4,6-Oinitro-2-MtM,hf,ol

li 4-lrouptitAyl-phtnylrther
17 HtiiChlorobcnitnt
18 PtnticMoroplitnol
If" Phtnantkriiic
20 tnttiricrnt
21 ti-D-iutyl pkthilttt
77 fluofinttifnr
23 Pyrini
24 lulrl itniyl phtkiUlc

27
21
29
30
II
32

34
35

bit(2-ttllylhciyl) phthiliti
Chrysrnr
Di-n-octyl pMM«tt
itniolblFluorinlhent
iMiodlFluorintliriit
ImoltlPyrint
lndnioll,2,3-cdlFrrtfie

14250 J 155 J 43 J
ser-
53]

243 J
934
774 J

289 J

211 J

731 J
215 J

1244

152 J

325 J

225 J

5287

1379 IJ

22419

5357

1905 BJ

50000 J

474359 J

4JHO J
282U51

121795

282051

79487 J

44447 J

52544 J

3780 J 2785 J

?4;9 JB

>

I

I



Subiurlict Soil* Sttivolitilri

. " SITT

j SMHE NUniER
SAKPlf DEPTH

» DME SAriHEO

, ' ' DiMthyl PMhilitt'
u (tciHiphtylrni
• 3-Kitrojnillnt
i.i ttMipkthim
ii 2,4-OiAitropltrnol
i/ 4-*itrGpnt»l
, . llbtniofurii - - - - - - - -
, , 2,1-DinitrotoluHit
,-, 2,4-tinilrololuMf

10 Dlftt.ylphthllllf
,, 11 4-ChlcifOp»v»f.yl-Phfnylr(h«r
,„ 12 Fluorint

14 (,4-Oinitro-2-Mthylph»nol
. , IS K-HitrotodlphtnyUiim
.. 14 4-Bmtophtnyl-phenyltthtr
. , 17 Htiichlorotrnunr
., IB PtntKhlorophtnol
. , If Pfcfflintnmt
.t 20 tatbricint

21 Di-n-butyl phthtUlt
.„ 22 Fluor, nlUnt
.•u 23 Pyrtnt

24 butyl ltn;»l phthiUli
,, " 21 3,3'-Dl(tilofobMiHint
,. 24 IcniolilAntkrictii

27 bu|7-ftliyllw»rl» pMhililt
,^ 2B CKrytrnt

29 Oi-n-octy l phlhiUlt
30 b»nio(t)Fluor>nllKfif

' 31 IfdlolUFluortnlhtne
' 32 ItiuoUIPrrrnt

33 lndtno|l,2,3-c<|Pyrnt
. 34 Ptniol9,h,i|Prrrltnr
i, 35 Olb(ni|».M«n(hricene

'5ITFO" ~3mV'~~~ 5ITEO SITE 0 STTFT~"~ ~~"

«C-04-44 OC-Of-72 K-09-7J DC-OIO-74 K-010-75
15'-25' ' 0-10' IV-20' 5 ' - IO IO'-I5' ~
2-1B-B7 2-24-87 2-24-87 2-24-87 2-24-87

2941 1

1443 )

3044 J

10244 J
~

- — '
32924B 4420 J II2B2I J 7159 J

21711 44T J 42308 " US J "~
4144 J
7193 J 4049 5000 J

—— 7317 J 11024 J - - - - • • - -
62195 1605 J 82H51 1477 J

3844154 E 4704)

25610
914 j 1080 J

42195 140! J 829M 18U J

17073 J

I9M2

17073 J



Subturltct Soilt S»i*ol«tilti

SITt sin i SITF I SITE I CITE I SITE I "RWK SITE I SITE I SITE I S I T E I SITE I SITE I S I T E ! SITt I

•r;1

•!:!
•

• <i

»
i"' -
»

1
2
I
4
i
4
7
8
9
10
11
12
13
14
15
H

20
21
77
23
24
7J
24
27
28

SMPlE NUHIER
SAMPLE DEPTH
DATE S A«H ED

Ji.ethyl PbthiUtr
Ac«i<pktylm
5-Nitro.mh.i
tctnipMhmr
2,4-Oimtropbtnol
4-Kilrophfnol
Dlbtniotufin
2,4-Dimtroli>Ufiii
2,i-Dlnitrotolutil
D i i t h v l p h t h i l i t t
4-ChloropKinyl-Phtnrlttlifr
Flucrtnt
4-MitroiAilint

4-(rowpl»nyl-phtnylrther
HeucMorobtnient
Penttclilorophtnol
PKtntnthrrnt
fcithrutnr
li-n-kntyl pkth«l«lt
Fluor tnthrne
Pyrtnt
kutyl

bi>(2-tlkyll>ciyll phlhilitf
Chrysrnt
Oi-n-octyl plithiUti
BtniolblFluorintbtnt
l«niD(klFluor«nlb«n»
ItntoltlPyrrnr
lndno|l,2,3-cd|Pyrti»
lemalq,k,i)Ptryltnt
Dibeni(i,h)Atitbr«(rnt

DC-12-3?
V-25'
1-26-6)

DC-13 40
V-15'

459M) i

117450

31050 J

DC-15

I-30-B7

oc-is-4:
I- 3li-8 7

100330 J

I2700i>(< 17;imi>

48000 J
203200
203200
203700
24dOO J

OC-lt-4]
IO--25'
2-2-87

14014

U740 J

J54IO J

32340 J

101140 J
23100 )
34940 )
18480 J
49280 J

130900

3243u J

DC-ll-44

2 3-87

DM7-4S
3.5 '-12.5 '
2-3-87

K-17-44
13'-;''
2-3-87

D C - I 7 - 4 7 1
13 ' -23 '
2 -3 -87

DC-19-48
4 ' - 2 3 '
2-4-87

DC 19-49
2 4 - 5 0 '
2-4-87

D C -
15
1.

I I O - W
' -;o'
4 67

CMI1-5I
i ' - 7 ! > '
•t-''-'ii

DC-1
74'
2-5

11-:.?
-;r
67

9728

5384 J

41/4 J !'.• J

15400 8500

2375

10448

12493 J

2205 J

10332

1320 J

11280

4720 J
5535 484'0 J 11000

5598

t;

§•



SubiurtiCt Soils Sf«i«ol«tilfi

— .__...._.. 5ITf SJTFI" SITFI ' SITfJ
, ——————————————— ——————————— ............
j SAMPLE HUMIH OC-1I2-37 DC-1I2-U DC-J1-II
. ""• S«MPU DEPTH 3.5 ' -12.5 r !9.5'-27.5' 10' 20'
, Ml SAMPLED 2-13-87 2-13-87 12-17-84
•

7 ———— - Diitthy! PMh.l.tr
• Actntpbtyltnt
• 3-»itro»«iIint
10 Actnipbtbtnt
ii 2,4-Oinitropbtnol
it 4-Ditropfctnol
i , ~ "~"' llbfiiialurM
K! 2,4-OinitrotoluMt
,* 2,4-linitrotolum

10 tlttbylpbtbilitt
, .! 11 4-CMoropbtoyl-Pbtnylttbtr

12 Fluortnt
13 4-Hllro.nlllM
14 4,4-linitro-2-Htbylpbnal

ji 1) N-Hitrmo»)>ph«yl»iint
a 14 4-tnuophtriyl-phtnylttbtr
j_, 17 Heiicbiorottmtnt
jt 18 PtnlicMoriiplttnol
^s 19 ThtfKnthrtut
jt, 70 Antbrittnt
., 71 ll-o-butyl abtb«l«tt 134 J
_,, " 77 FluDrinthtnt
_u 23 Pyrtnt

24 tutyl Itniyl phlbtlitt
,i ———— " ~ 75" 3,3'-Bicblofobmii<int - - - — - . - - - -
,. 24 ItnialilAntbricMt

27 kll(2-tlbylh(,y|) pbtbilitt 1027
14 21 Cbrystnt
,-, 79 li-n-octyl plitb<Utt

30 »tniolb|FluorMtbtnt
31 ItioalMFluoriiitbnt

,..' 32 ItniolilPyrtnt
33 |ndtno|l,2,3-c<IPyrtnt

,, 34 ltr>io<9,h.i)Ptryltnt
35 libmil<,K|An(hractnt

42

SITfJ SITFJ ——— STTf r~

DC-J2-12 DC-J3-I3 DC-K1-08
I5 ' -2V 0-10' HO'
1 2 1 7 - 8 4 12-17-84 12-14-87

2179 j 150 J

1013 J 171 )

546.1 J

_ _

uio; — •- - U71 J
910 J 794 J

1743 J
442 j 1745 J

941 J
7949 J 1100 21174 f

1035 )
2941
1033

929 J

i

~SlTFIf SITE t! BtAMK SHE I SITF L SITt I SITE I SITE L

OC-M-25 K-CJ-32 DC-LB 01 • H-L1-02 DC-L2-03 K-13-04 PC-14 Of DC 14-10 1
0-10' I0 '-20' 5 ' - I O ' 5 ' - 1 5 ' 5 ' 15 ' I0'-2il I0'-20'
1-12-87 1-22-87 12-12-84 12-12-84 12-12-84 1: K'-66 1 2 - l 7 - b 4 IM7-B(,

220 )

44 J

104 J

J10 J

195 J

11538 582:8
1708 539 43 J 402 1777 J

415
378 IJ 1329 1 171 J 372 J 2784

7194 1708 448
1342 434 282 j

878 332 J 911 J
1074 4481 t 1217 »J 1297
891 544 205 J
144 J :<02 j

1220 419

919 378 J
410
598

.:.|
•El
ft



Subiurtict Soils SMKoUtiltt

SITE SITE «

SAMPLE NUMBER
SAMPLE DCPTH
DAIE SAMHED

"1 'liuthyl Pkthiltti
2 Acmiphtyltnt
] J-Kltronlllin
4 Actniphthtnt
5 2,4-Oifljtrophrnol
i 4-NitrophMol
7 Dibtniofurin
8 2,4-Difiitrotolutnt
9 2,1-Dmtrotolutnt

10 OUIMpUhiljtt
11 4-CMorophMyl-Phni»lfthfr
12 fluortfit
1! 4-Ritroiftllint
14 «,fc Oir,itro-2-iflhylphfnol
15 N-NitroiodipltMiyliiini
14 4-lrotophtn«l-phen«lrthtr
11 HtnicMorobenient
16 Prntachlorirphenol
17 fhtninthrtnt ~'~"
20 AMhnctnt
21 Di-n-kutyl phthiljt*
77 Fluorinther.e
23 P»fM»
24 tuUI tcniyl phthiUtt
71 3.3'-lickIorobMil<i«
2i IcniblilAnthriCiiit
27 bnl2-ttkyll»»|l| pdtbiliti
28 Chryttnt
29 Di-n-octyl pMhililt
30 6tflio|b|Fluor*nthrnt
II IfniolHf luor»n(hmt
32 ( ipntoUlPyrtnt
33
34

CITE HMK

DC-NI-O;

SHE P SITE P SITE f SHE P SITE 0

K-N1-03 K-K2-04
0-10' V-15'
12-15-84 12-15-84 12-14-84

BC-Pl-53
0-10'

K-P2-14
IV-35-
2- i i - e ;

JC-P5-55
I O - - 2 5
2-12-87

DC-P5-54 I DC-01-59
10--25' I V - 2 5 '

2 - 1 2 - 8 7 2 -14 -87

S I T E 0

DC 02 60

SHE o

DC-03-41
1 0 - 2 0 '
2-17-8)

SITE 0

DC-04-42

2-17-8 '

434

(84
553

213 J
934
274 J

289 J

211 J

70J 1

233 J
215 J

1244

152 J

14250 J 155 J 4! J 323 J 5287

225 J 1379 BJ

22619

5357

1905 CJ

50000 J

4M:.59 J
JI7949

43T.90 J
292o5l

121/95

78:OM

J9487 J

46647 J

52544 J

SITE 0

PC-05-4J

2-U-87

S I T E 0

DC 05-64 I DC-OP-65 •
8.5 :••••
: I) B/ 2 - lB - fT

3780 J 2785 J

24!» JP
I9'l J

I t



I
I

Subturtut Soils SniKoUtilll

K
,' - SHE

§ * — — — — — — — — — — —
, SMVU NUIIIE8
, ~ • ~ SAHPIC OfPTH

g , DME SAHPLEO

F —— 1 tiitthyl Pbtbilitt
mm 2 ktniplityltni

• 3 3-HitroMllint
in 4 Actiuphthtfit

• ii ) 2,4-Dimtropritnol
i, 4 4-»itroph««ol
,j - - —— T llbMiBlurt*

m,., 1 2,4-Diftitrotolutni
,,' 1 1,4-liDitralolun*
,, 10 DltttiylpMluUti

~,\ 11 4-Chloropktnyl-PtiMylitlnr
* ,. 12 f luoftfii

13 4-lllnunllUf
• .„ 14 4,4-tuilro-2-Mtliylphtiiol

;. , 15 D-lilrBiirfipkiiiylMiM
14 4-lrotophenyl-pktnyltUiir

A , 17 Hfiichlorob«n»nt
.4 18 PtnticKloropritnol
, —— " 11 nw«Mtkrt«

».,, 20 AnthrictM
,, 21 Oi-i-butyl pktkiUtt
... ~ 22 Fluor»nlkene

& ... 2S Pyrtnt
J0 24 feutyl leniyl phtrnUtt
,, ——— '"75 J,V-DitMorobMiHlM

• ,. 24 ItniolilFVithrictnt
,, 27 blll2-tlbyll»iyl) pbtUUtl
,., 28 Chryttnt

£ , 21 ti-n-octyl ph!h«Ult
.„ 30 (eniolblfluor.nthfcii
,, 31 liniolklFUorinthtnt

tt ,,, 32 ItniolilPyrtni
, 33 Udtn>ll,2,3-ci|Pyrtni
, 34 l»Mol).b,i)Ptrylini

tt'.i 35 Olbm(i,h|Anthricn(

8IK 0 SITE 0

DC-04-44 OC-01-72
15' -25' 0-10'
2-18-87 2-24-87

2141 3

1443 t

3041 J

10244 J

3H248
Jim

4144 t
711} J
7117 J

42115

„_. - _.

25410

42115

17073 J

11512

17073 J

(ITE 0 EITE 0 E1TI D

K-01-73 OC-DlO-74 OC-OIO-75
IV-20' 5 ' - lO I0'-l5'
2-I4-B7 2-24-87 2-24-B7

M2u 1 117821 J 71V) J
441 J 42308 143 J

4041 50<iO J
11024 !

1405 J 82051 1477 j
J3441M E 47045

_ _ _ . _ . -

114 J 1080 J
1405 1 820M 1818 J
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U 69-33 Oi-B9-JO H-19-33 • 89-19-30

9 3115 9 3115 9 3115 1N«1J

(6-9M
.01-.o; . 5 1 - . »

i9-99-:0 I IJ-S9 30

9 3IIS 9 3115

tY- .S

9 3115 9 3115

(B-9C-I
.OZ- .OI

9 3115

£B9';

(B-H -I
. t l - . !

9 3115

f on

(8-H I ( f l -H-I
SI- 5

0:-J9-3J « tl J9-30

9 31 IS 1N«K

(6-Z1-I (B-Z1-I
.OJ-.01 . (Vl-0

£M9-3fl 9M9-30

092I-IN130W

9 3115 9 3115

ZHI-W130W it

uei-rauow
9IOI-M130HV

ItO-.t't (I
»I'M"S "HMOPua H

100- »'» (I
II ur(|»iop3 u

uupu) ||
30«- ,» '» 01
"!'FI«0 i

| «||"«H 8
•fiiod) jO|M>f)<>H i

•!•"«» 9

3M-MM t

31«0
Hld30
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31 IS
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•
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SutturNct Still Pitt/PCM

SHE SHE J SHE J SHE K SUE K SHE K HANK SHE L SUE 1 S ITE 1 SHE L SUE I SUE N SIR N BLANK SIU P

1 Alph«-BHC
2 Itli-IHC
! DtlU-IHC

5 Htpttchlor
""" I dldrln

7 Htptuklor Epoult
I Edoiullu I
f Ditldrin

10 4,4 -PK
11 Enilriii

j».i II UmtHui II

»'. ' 13 4,4'-0»
' I t i r . ^ - . . . i <

SAHPIE NUHBER DC-J2-12 DC-J3-13 DC-H-OB K-12-25 DC H-32 DC-LB-OI • DC 11-02 D C - L 2 - 0 3 DC 13 04 C C - L 4 - 0 9 DC-14-10 I DC-MI 05 DC-^ : - ' t DC-NB-07 . K Fl '
SAWIE OCPIH 15 ' -25 ' 0-10' 0-10 0-10' 10 -2V 5 - 1 0 ' 5' 15' ;.'-15 10 -2o ' IV-2V u-lV 5 - 1 5 u - i o
PAIE SAWLED 12-17-B6 12-17-86 12-16-87 1 1 2 8 7 I-22-B7 12-12-66 12-12-86 1212-86 12-12-84 1 2 1 7 - 8 4 12-17-84 IM5-64 l l - l tbt 1 2 1 4 8 4 . ' l ib '

14 Endoiulltn Sultitt
15 4 . 4 - - I D I
16 hfthoiychlor
17 Eodrin ^etont
I I Chlordint - - - . - . - - . . _ - . - .
It Touptirm
20 AROCLW-IOU
JI AROCIOR-122I
22 MOCLM-1232
23 AliOCLOK-1242 I90d0
J4 MOCIM-124B ' • • - - 117447 C 4880
25 AHOCLOK-1254
26 AROCLDR-1260 179 6344

t



>
I

Subturlice Soili Prtt/PCIs
»

§

0

•

•

SHE

SMfPtE MUWETt
SAWU DEPTH
MTE SAW1ED

CITE P

DC-P2-M
2V-35 '
2-11-87

(HE P

DC-P5-55
IO'-25
2-12-87

SITE P

1 0 - 2 5
2-12 87

SHE 0

DC - 0 1 - 5 9
1 5 - 2 5 '
2-14-87

SHE 0

DC 02-40
2 0 - 3 0 '
2-17 87

SHE 0

DC 03-41
10-20 '
2-17-67

SITE 0

DC-04-42
0-10'
2-17-87

SITE 0

DC P5-43

2-17-87

SHE 0

CC P5-M
8 . 5 ' - 2 0 '
2-17-87

1 »lph«-IHC
1 lltl-INC
! Dilti-IHC
4 6MM-IHC [
5 HfpdcMor
t UKrln

g ,4' 7 HtpUcMor Epo.Xt
1 I EdosuHu I

•

§:

<M I1

-!
tH•"i
t'1

•:
9

H6NK SHE 0 SHE 0 SIK U SHE 0 SHE 0

D C - O I - 4 5 • DC-04-64 DC O1)-?? DC P' 7; D C - a i l - 7 4 D i - 0 : f - 7 5
!5 '-25' d - l u ' 15 -.'•.' 5 -in lii -15

2-18-67 2-16-87 2-24 87 2-.V6' 2 2i-87 2 - i t - c ?

9 D l f l d f i n
10 4,4 -DDE
11 Endrm

13 4,4 -DOB
14 Endosultio SulUtr
15 4,4 -DOT
14 HrthoxycMor
17 Endrin tttonc
II" Chlor4«it . _ - .
19 Toiiphfnt
20 MOUM-1014
21 ARDCIGR-I221
22 AROCIO«-I232 24829 C 50344
23 AROCLW(-1242 1871795 6 5 4 1 4 4

^ 4 IWOaMI-I74B - - - - - - - - - - - - - . _ - . - - . . _ . _ . . .
25 AHOCIM-1254
24 ADOCLOR-1240 5488 JC 3902 J



Sukiurlict Soil

SITE SITES SITES KNK SITE i S I T E S BITES K«MC S I T E S SITE G SITE E

, SAMH.E WMIER DC-CI-21 K-E1-27 tC-68-29 • DC-62-30 DC 62-31 1 DC-E3-33 DC-68-34 DC-64-35 DC-64-36 DC-G5 37 1
. ~ ~ ~ " "" SSWIE DEPTH 0-10' I0'-20' 5 ' -15' 5 ' - l 5 ' 10'-20- ~ 5'-20' 5 ' -20 V- I5 '
, DAIE SADDLED 1-12-87 1-12-87 1 -14 -87 1 14-87 1-14-87 1-26-87 1-26-87 1-26-87 1-26-87 1-27-67
•
, - - - - - 1 tluiinui 9764 I8U7 12871 5304 3380 17767 14357 8671 8200 '9304
• 2 tatiuny
. »ru»ic 4R 2R 6R 3R 2R 5 7 4 4 5
,o liriu. 21! 168 359 43949 13570 204 474 117 140 233

11 loron
,,~ —— ——— Cidiim ~ ••" -_ - . - - _ j j 3

,< Ckruiut. tfl.jlifit 1 i 13 18 5 16 13 9 7 16
,, Cobilt 56 19 16

10 Copotr 16 31 28 a 8 33 18 3 14
i, 11 Iron 14000 9853 16282 13544 6392 12712 13846 8829 99ut> 11416

12 Lxd 12 R 8 R 68 II 30 R 16 R 111 51 1 a 1 32 1 141
,,.' 13 K»0iniif 301 179 410 247 92 778 » 387 II 187 R 209 R 461

14 Nircury 0.3
i I] Nuttl 13 17 35 15 19 13 13 69

17 Silvir
j4 18 Thilliot
„ ———— --jf-jj,, - - - - - - - - ——— - - - - - --...-.. —

20 V»idiu> 28 21 36 22 14 25 28 19 27
.•; 21 hoc 103 27 167 115 39 44 190 50 45 224
i» ~ ' " ' 22 C»inid«
j j
lu

II

1 1

l'

• •

SITE E IIMK SITE G SITF G SITT C

DC-64-47 OC-68-46 • CC-67-69 tC-68-70 OC-G9-71
20' -30' 10' -25' IO'-2.T SV -40'
2 - 2 3 - 8 7 2 -24 -87 2 - 2 4 - t f 7 ; - . 4 - J J 2 - 2 4 - 8 )

IBS' 4783 14613 4343 966

4 R I1'3 ft It, ft
142 343 1554 2S4 133

2 14 3
12 11 965 109 11

13
18 30 2215 5'17 10

4035 12354 53492 I2243 4'.i5b
25 1 57 1 J123 1 8" 1 22
73 1 337 1 282 1 193 1 43

10 1 14 123 1 399 1

1;

80 26
31 14 1315 109
84 1 168 1 2954 1 4257 1 31



I
I

Sutiurlui Soil

SIT!

SIMPLE NUfllER
SAHPIE DEPTH
MIE StnCIED

"~1 lluiinui
2 tutitony
3 *r«f«ic
4 liriu*
5 Itrylliui
6 loroo

~ 7 Cifolul
8 Cftrntiut, Irmltfit
9 Cob* It

10 Copptr
11 Iron
12 ll<d
1] Ibnqmtt
14 ntrcury
13 lukfl
14 Scltniui
17 Sll.rr
16 Thalhu*

19 Tin
20 Vinidiin
21 line
27 Crinidf

sin H
K-H1-I4
IV-25'
12-18-84

240J

24
3242

732
100
It

374
48224

1150
7403
0,8

13097
7
4

111
9J

39514
7

SITE H

JC-HI-15
J5'-50'
12-18-87

1457

1 3 1
38

. .-

4
3
I

3810
1 4 1

51

90

ft

— - - — - -

39

S1TTTI

DC-H2-14
5'-70'
I-5-B7

4011

7 R
1879

~ 5
97

103
413

84543
174 ft
(21

298

14

248
2

snr H
DC-H3-I7
I0'-20'
1-4-87

450

13 R
85

13
510

5 8
7
'

4

8

SITE H snr H
DC HI IB 1 K-H4-19
IO- -20 ' IO'-25'
1-4 87 1-4-87

497 —HIT

13 R 388
97 407

W
51
47

12 7444
544 54147

4 ft 4300
» 2797

3.9
4 2083

9

28
10 387}

"- ' HUM

DC-HI-20 >

1-7-87

'~ " 10974

R 4 R
372

15
4

f>
15441

R 44 R
- 374

17

- — -- - -
27

153

SITE H SITE H

DC-H5-21 DC-H6-22
0-10' 35 ' -50 '
1-7-87 1-fl 87

7074 2B11

42 R
331 55

721
56 6
a

972
27160 5905

3827 ft 4 k
34543 78

42 9

44
1

28 9
8099 23

SHE H SUE N SITE H

OC-H7-23 DC-H8-24 OC-H9-28
3V-50 ' 5 ' 15' 15 ' - 25 '
l-B-87 1 9 8' I-H-B7

2282 12117 2203

4 R J R
46 218 52

5 18

51
4741 2ull9 5211

3 R 60 k ' K
71 334 66

1.4
9 16

7 27
15 308 20

SITE I

HC 11 Jfl
0-llV
I - 2 7 - B 7

1J548

11
340: •

11
115

w
4i;.o/

171 1
256 R
2.2
111

55
553

6329

SITE 1

[»C-IP 39
5 ' - 2 5 '
i :e-B7

123

919

6
15
27
o4

i'ji:>i
tii i
96 R

0.5
981

20
491

SITE I

DC-13-40
5' If
1-29-37

12:24

6

"4

3
16
14

f3
18'.'2 '

37"

404 R

28

5?
32

331

.
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Suksurl.tl Soil Uorgjniu

ft

ft

•i:;!
t

SITE

SWINE NUHICR
' SBKfLE DEPTH

DATE SM1HED

1 Uluilnui
2 Antiioity
} Ariiitic
4 lariui
3 Btrvlhui
i lor wi
7 Ctdiiui
9 ChrMiui, t r i v t ln t
» Cobalt

10 Copper
11 Iron
12 Lfld
13 Hanomif
14 Krrcury
13 Illtltl
li Srlrniui
17 S l lv r r
IB IMIiul
19 Tilt
70 Vuudiui
21 line
22 Cvimdt

SITE I

BC-I5-4I
V-27.V
1 30-67

2MJ

I
3344

2 "
35
22

157
11418

232 1
113 II
1.1

2405

20
201

I

SITE I CITE I

BC-15-42 DC-14-43
2B'-38' IO'-25'
1-30-fl) 2-2-B7

1040 ~ 1757
14 II

14
400

7
731

22
149

3553 23231
41 292 1

n 1 143 1
l.i

31 51

14
if

13 452

11 Aid-

DC IB 44

2-3-87

8103
15

7
347

7
12

:B
1 4 ) 4 4

393 II

13

4
21

203

S I T E I SITE I

B C - 1 7 - 4 5 DC- I7 -44
5.V-12.5' 13'-23'
2-3-8) 2-3-87

7195 ~ ~7WJ

3 1
33B 83

7 " -
23 5

758
14935 7300

10 1
748 1 124 II

35

11 4~
II

439 29

SITE I

K-17-47 1
13--23'
2-3-87

7747

2
B7

5

)44S
10 1

in i
11

3

27

SITE 1

DC-I9-4B
4'-23'
2-4-87

8B97

14
319

13
94 '
34

373
27447

5447 1
240 II
3.2
204

24
40

1134
2

S I T E 1 S I T E 1

O C - 1 9 - 4 9 D C - I I O - 5 0
24'-30' I5 ' - :0 '
2-4-8) 2-4-8)

1334 1487

1

4 4
13

4U) 448)
)04 9 1

33 R 41 R

145

5 2

125 B9

S I T E 1 S I T E 1 S I T E I SHE I

D C - I H - S 1 B C - l l l - 5 2 DC-112-;.) D C - 1 1 2 - 5 8
4'-20' 24'-39 r 3 .5 ' - I2 .5 ' 13.V-:7.5'
2-5-8) 2-5-8) M3-d) M3-87

4450 1011 1449 1203
4443

: R
8

15JO

) 4 4
140
23

54: 284) 4899 4.'"'
2;;r. 29 1 ) i ; i

3483 1 43 t 91 1 43 t
241 R
0.9 11

1320

43 IB 21 1 20 1
3183

S I T E J

D C - J 1 - 1 1
l O ' - T O '
1 2 - 1 7 - 8 4

49P4

J

154

9
4
9

| u . . . . .

)

2;.B

n

15
34

•I:
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SuiurliCt Soil

"\

2 — —

4

S

•

•

W

1..

'.

1 .•

, ,

1.,

,,

,, 10
11
12
IJ
14
15
16
17
IB

,, — -' ' 1»
20
21

~~ 27

ii;"""' "

14

15

I

SIT! "" SITTJ •"-

SMPLE MIMED DC-J2-12
SANPir DEPTH 15' -25'
M1E SMPUt 12-17-86

tluiinu! 5024 ~
AMiiimy
•r tin ic 2 1
liriui 104
ftrvlhin
tor on
C*«lu>
CnrotiM, trixlml 7
Cob* It 4
Copptr 6
Iron 7320
Lttt 5 1
Hinfintit 113
Ntrcurr
Huktl 8
Sllrniui
Silver
Ih.llut
Tin
Vinidiui
line 24
C>*nid»

SITTJ - "siTrr
K-J3-13 DC-KI-OB
0-10' 0 -|fi'
12-17-86 12-16-87

7577 47W

4 1 9 1
44 112

4 2
55 351
i 11

83 44
5489 17745

10 1 107 1
177 419

2.2
72 20

14
70 235

7

SITFK SITI r "n™ ——— sirrr ~

DC-K2-25 DC-U-32 DC-LI-01 • DC-LI-02
0-10 ' 10' :•!' 5 ' - I O '
1-12-6) l - i2-B7 12-12-86 1 2 - 1 2 6 6

907T 10074" ~~""~»W7 I0477~

1 I I 91 41 51
202 192 410 197

1 4
22 15 16

6
57 129 12

22439 2u(>UV 13846 16053
132 1) 238 ft 43 1 91
388 606 34} 253
0.4 0.2

20 21 14 21

13 - - - - - -— -
29 27 22 25

245 503 178 59

SITE L

•C-lJ-03
V- IV
12-12-66

5205
32

192

6
13
9

105
M64

106
44

408

10
144

SITE L SITE I SITE I SITT K SITE N Bl«NT ""STTTP

DMJ-04 DC-14-09 DC-14-10 1 OC-NI-05 DC-N2-06 DC NMi7 • DC-PI- ' :>
5' 15' 10' 20' 10' -20' 6 - l d ' 5' IV 0 10'
12-12 B6 12-17- f l fc 12-17-86 12-15-66 l.'-K. b6 IM6-B6 . l i b '

7380 1120 1378 4763 1924 9TB5 " 5013

172 55 1 48 1 31 21 61
192 114 142 130 46 '•'$ 126

2 4
10 ; 8 '. 13 16
9 4 3 7

141 a: 101 10 :. 33 ro
11899 I'OO 1446 82n 4:'' I6o:t l:''n

41 51 51 24 34 1 H 1
149 10 10 164 82 42? 701 1
0.1 9 3.9

2392 83 93 11 16 25 1

19 21 19
166 11 10 42 65 162 463 1

•;

ft



Suliurlici Soil Uo'jtiici

*
ft

ft
ft
ft
ft
ft
ft

*
ft
ft
ft
ft

ft
ft
ft
ft
ft

»

/

u
I.*.
I t
tj
, J
1 4

I S

...

. /

,.

.. ,
..
.. ,
/«

.,

.•/
.,.

K>

Jl

»

,„

4 ,

••

-

3J

S1

•»•

^r

^ /

SITE SHE F S H I P SUE F S U E D S U E D Kilt D SUE 0 S U E D i l l l U

SMPIE MMtEII OC-P2-S4 K-fJ-5J K-PJ-J4 1 JC-01 -51 K-02-40 K-03-41 K-04-42 K-0)-43 CC-05-44 1
SAWLE KfTH 2)'-33- IO'-25 IO'-25' 1V-25' 20'-30' I0 '-20'^ " 0-10' 8.V-20' B . 5 ' - 2 0
MTE SHIHEO 2-I1-B7 2-12-17 2-12-87 2 - I 4 - B 7 2-17-87 2-17-17 2-I7-B7 2-17-87 2-17-87

" -- -- | »|u.i»u. •-- (J7f - J1I4 "-— 5n» 2023 I12J J7«4 5885 ~ 3232 3041

Aril. l l 3 1 4 0 4 1 3 D J H
Birlut II 111 57 131 " 214 104 101
tir,lhu«
I«M

- _ . Ci(ilui " ~"~ — -. — . - - .. - _ _ . . - . — - —— . Jl ~
Chreiut. t r i v i l i n t 3 14 10 3 4 1 IB 7 4
Cobill

10 Copp«r 14 24 1 203 7
II Iro. 4|)l I5J01 13000 5230 570) 1)41 111)1 8902 8232
12 Itri 41 524 1 10 1 31 41 71 147 1 71 11

" U H»m»«U - ' « 1 • 423 1 7101 1041 IOB 1 ' njT "3711 2 0 7 1 187 1
14 Ittrcurr 0.4 4.3
1) HiUl l 15 1 23 1 4) 1 II 1 10 1

' " 14 Stltnim
17 S i lv t r
IB Ih i l l iu i

20 Vwitfiu* 22 14 13 11
21 line 17 1 41 1 74 1 IB 1 IB 1 54 1 1311 37 1 35 4
2 2 Cv*»iJ« 1 3 1 5 . - . .

—— • - - - - - . - - - - - - - .__. ———— „_._ ———————— . _ _ _ . _ _ . . .

!

HMK SITE 0 SITE 0 SITE 0 S I T E 0 SUE 0

OC-Ot-45 • PC-04-44 K-01-72 DC-01-7) O C - O U i - 7 4 D C - 0 1 0 - 7 5
I5- -25 ' 0-10' I5 '-?0 ' 5' -10' IV -1"

2-1B-87 2-1B-B7 2-24-87 2-J4-87 ; - 2 4 - B 7 ; - 2 6 - 8 7

421) 2 I4B 4102 3344 5033 7114

IN ? H (, H J h /h . 1,
411 I4> It) l'3 O

1 4 ||
10 ) 13 4 22 «

35 51 Mi ;••
12451 4BI ) ll'13 '58'.' l | 4 l u 'M8

54 1 41 IB 1 51 Ml t 1
357 t 71 1 110 1 1)2 1 ?04 1 101 1

1.7 0.3 1.9
1) 1 38 \H 1 II 1

1) 11 15
181 1 17 1 277 30 1 488 I 43 1



APPENDIX E

SUMMARY TABLES FOR SITE-SPECIFIC
CONTAMINANT LOADING TO THE

MISSISSIPPI RIVER



COVTJUU MAJTT U>AOIIW TO It I VIA OUt TO MOKIIOHTAL PLOW III IITC

-a^

Horliontol

Lrmm » 1 nu •»»» «v

January

Pobruftry

K«tch

April

H.y

Juno

July

Au,u.t

Ooptoabor

October

Novoabor

DocoMbor

l«t'l 1

1,410.10

1,170.01

1.471.11

1,411.51

1.151.55

2,7)4.7*

1,747.21

l.itl.OO

1.4t4.tf

1.410.10

1,471 41

1,404.14

I0w • •*• y

ftj/d»yl

-11.00

-14.04

-1.0)

-t.57

-1.11

-4.10

-0.14

-11.05

-11.44

-It .15

-11.17

-11.11

TOC«-

Avo . Cone .

luf/L)

15. lit. f

15. lit. t

15. lit. f

15. llt.i

15. 111. f

15, 111. f

15, 111. f

15. 111. f

15. 111. t

15, lit. f

15, lit. f

15.111.1

Lootflnf Vol«tllo>

to Rivor Avo. Cone.

(lb/d«yl («t/M

-1.01 I 10"' 1.144 J

-1.00 • 10"' l.ttf.5

-1.17 • 10~' 1,104.5

-1.44 • It"' l.llf.5

-i.tl » 10~' l.lOf.5

-t.ll • It"1 l.llt. 5

-1.01 « 10"' 1,114.5

-1.04 « 10"' l.llt. 5

-1.01 • I0~' l,llf.5

-1.71 » 10"' l.llt. 5

-1.71 M 10"' l.llf.5

-l.fl I 10"' l,llf.5

to Hlv«[

llb/d.y)

-1.50 • 10"'

-l.il « 10"1

-1.05 > 10'1

-I. 11 I 10"'

-5.t4 > 10"4

-0.10 > 10"'

-1.54 . 10"'

-1.10 • 10"'

-l.lf « 10~'

-1 14 • 10"'

-1.11 > 10"'

-1.11 • 10"1

Av«. Cone. to Blvvi Avo . Cone.

(ui/LI lib/day 1 {U4/LI

4.75 -4.10 » 10"' ND

4.75 -4.17 • 10"' ND

4.75 -1.14 M 10"' ND

4.75 -1.15 • 10~* ND

4.75 -1.44 I I0~7 ND

4 . 75 -1 . 10 i 10" ND

4.75 -1.45 > I0~' ND

4.75 -4.11 • 10"' ND

4.75 -5.10 x 10~ ND

4.75 -5.01 > 10"' ND

4.75 -If 7 i to"' HD

4.75 -1.54 I 10~' ND

(Ib/d.yl llvor llb/d*y> IU9/L) (lb/d«yl

-4.10 I 10~' I] -7.1f •

-4.17 « 10"' 11 -7.11 I

-1.14 > 10~* 11 -S.ll «

-1.15 I 10~' 11 -1.41 «

-1.44 I 10~' 11 -1 f5 «

-1.10 « 10"' » -J.17 »

-1.45 « 10~* 11 -4.11 «

-4.11 • 10~' 11 -7.11 •

-5.10 • 10~* 11 -I.Of M

-5.01 I 10"' 11 -1.71 »

-l.»7 « 10~' 11 -441 «

-1.54 • 10"' 11 -4 10 >

10"S

10"5

io-5

• o-5

io-»

10 5

10-'

io-5

!0-'

10-'

1."'

10"'
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T.bl. t J

COHTMUNMTr LOADIKQ TO ftlVCI OU| TO HOftlSOVTXL CLOW IN SITE I

Januoiy

r.bru.iy

natch

lUy

Jun*

July

Autuct

I.pt.rt.,

October

'

0

0

I

1

1

1

1

ICt1

,401

.112

.412

.103

.100

,430

'.

14

41

.43

.04

.00

.14

.11

(ft',

-0.

-0.

-0.

-0

-0

-0

-0

'd.yl

442

447

.144

234

.134

.144

.411

.334

.340

.133

(Uf/L)

3,714.41

3,714.41

3,714.41

3,714.41

3,714.41

3.714.41

3.714.41

3.714.41

lib/day!

-1.11 • 10 '

-3.30 > 10 '

-0.47 > 10

-l.SS • 10"'

-I. 00 « 10*2

-1.07 I 10"2

-1.27 > IO"2

1 m/l

1,204

1,204

1,204

1,204

1,104

1,204

1,204

1,204

1,204

1

.3

.3

.3

.3

.3

.3

.3

1

-2

-1.

-I .

-1

-1

-4

1

-2

lib/day) |uf/L| llb/d.yl

.31 I 10 ' ID —

01 • 10 ' ID

. 17 • 10 MD

. 00 • 10 HD

.24 1 10"' HD

.10 • 10~' HD

.07 • 10"1 HO

.47 . 10*' RD

luf/LI lib/day) »iv.r lib/day) «ifl/LI lib/day)

1.10 -7.27 « 10 ' - 7 .27 « 10 ' HD

1.10 -1.10 I 10 ' -1.10 « 10 ' HD

l.X -5.34 .10 -3 .54 .10 HD

1.14 -«.10 M 10~* -0.10 I 10~* HD

1.11 -1.17 » 10~* -1.17 M 10~* HD

1.10 -1.14 > IO"5 -1.14 • 10 5 HD

1.14 -7.30 I 10~* -7 .30 • 10"' HD

•D Hot d«t«ct*d.

oo~iit. Inc. Itlt



COHTMIIHUrr LOM>tlK> TO HIV» OKI TO HOIIIIO4fTM. rUOM in IITt L

Jiioi.ry

r.b,..,»

luich

April

-«,

J...

July

AufUlt

..p..-,.,

Oc«.b.,

....->.,

O.C.-,.,

HorUontEl

irt'l IftVd.yl

2.009.97 -10.01

l ,*74.4t -11.27

2 . 0 2 2 . 2 4 -0.4*

l , * *7 .24 -«.lt

2 . 4 2 0 . 0 9 -1.07

2 . 2 2 4 . 4 1 -4.01

2,240.1* -4 72

2.119.01 -10.00

2.010.97 -11. *4

2,019.2t -11.90

2.010.97 -10 54

2 .044 .4 t -».*!

roc*'

I Ml/1. 1

2.402

2,402

2.402

2,»«2

2.402

2.402

2.402

2,402

2.402

2,402

2,402

2,402

-1,

-1

-1

-1

-4

-4

-1

-1

-1

-1

-1

-1

U»dlEt

(lb/d.y|

74 • IO"1

.01 E 10"'

.10 E IO"1

.04 I 1C"1

.It I IO"4

.9J E 10"4

.Of • 14~"

.11 > 10"'

.27 • It"1

.10 « IO"1

.12 • IO"1

.40 I 10"1

VolEtllo

'"-'

1,1*0

1.110

1.1*0

1.1*0

1.1*0

1.1*0

1.1*0

1,110

1,1*0

1,1*0

1.1*0

1.1*0

llb/d.y) (u«/LI llb/d«x| lu,/LI |lb/d<y| Hlv.t llb/d.y] (uf/LI (lb/d«yl

-*.41 E It"4 HD — HD -- -- HD

-*.1» » It"4 HD -- HD -- -- HD

-7.10 M IO"4 RD — HD -- -- HD

-9.99 M 10~4 HD -- HO — — HD

-].}< E 10~4 RD — HO — — HO

-1.40 E 10~4 HD — HD -- — HD

-9.*4 E 10~4 RD — HD -- -- HD

-1.49 E It"4 HO — HO -- — HD

-1.21 » 10"J RD -- HD -- — HD

-1.17 E It" HD — HD -- -- HD

-».17 E 10" HO — HO -- HD

-0.92 E 10~4 HD -- HD -- -- HD

HD Mot d«t«ct*d.
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CONTKKIIIAHT U>XDIHO TO >IV» nil TO VIKTICM. lUM I* IITI H

0

ICt'l ((('/«•)

J....ry

r.b.u.ry

Mick

*<ll

lUy

July

JiUfUftt

""->"

lit

lit

lit

lit

lit

lit

lit

in

in

lit

.340

.340

.340

.340

.340

,340

,340

.340

.34*

.340

11.434

14.414.

14.414.

3.007

10. til

11.111.

11,110

10.111

11. 1*7

Il.t3f

ri

If

11

.11

.if

44

.41

.11

41

.41

.If

Uf/LI

11.

12.

12.

U.

11.

11,

12.

U.

11.

11.

171

171

171

171

171

171

171

171

171

171

<lb/4«y) luf/LI

It. 4f 3,<ll.f

11 04 3.MI f

11.04 3,»ll.f

1.11 3.<ll.f

1.11 5. Ml 4

• ••• J.M1 4

1.71 3,>ll.f

l.ll 3.Ml.t

•.II 3,>ll.f

10. If 3,<ll.f

llb/d.yl

3.0*

3.11

3.11

1.17

l.»f

4.11

4.13

l.<4

4.11

3.0<

(uf/1.1 (lb/d«y)

•D

KD

•c.

n

• D

•D

• D

•D

• D

• D

(U9/LI (lta/d«yl »lv.t |lb/4«yl <ui/L|

1 2.3f « 10"' 2 54 • 10'' 10.4

1 1.70 • 10"' 1.70 > 10"' 10.4

1 2 .70 « 10"' 1.70 > 10"' 10.4

1 » 17 « 10"* ».I7 • 10"* 10.4

1 !.•• • 10"' 1 »» I IO"1 10.4

1 2 . 4 1 • to'' 1.41 • 10'' 10.4

1 2.111 10"' 1.11 « 10"' 10.4

1 1 »» « 10"' !-•• » 10"' 10.4

1 2 . 4 1 > 10~' 1.41 « IO"J 104

1 2 34 I 10"' 1.3t « 10"' 10.4

(lb/d<y)

1 It • 10 '

,13 . 10 '

».13 I 10~'

1.23 • 10"'

t 11 . 10°

1.17 > IO"1

1.11 « 10°

t.l. . 10 '

I 17 . 10-1

1.14 « 10''

NO Hot d.t.ct.J



COHTAMIHAJTT LOADING TO ftlVf* OUC TO VCKTICAL fLOM 1M SITE I

P*bru»ry

March

Xprll

luy

JU..

July

Aufuit

•.p...*.,

October

..,..«,.,

D»c«»b<

MD Mot d«t«c

1(4.441

1(4.441

1(4.441

1(4,441

1(4,441

1(4,441

1(4.441

1(4.441

1(4.441

1(4,441

1(4.441

(»t'/d«yl luf/LI (lb/d«yl |u«/LI llb/diy) (»f/L| llb/diyl

lf.Kf.lt 5.714 4 4 41 1,104 5 1.45 MD

11. 144 10 5,714 4 4 II 1.204.5 1.45 MD

7.400 41 5.714 4 1.1] 1.104.5 0.51 MD

14.147,15 5,714.4 5.14 1,204.5 1.11 MD

ll.ltl.(t 5,71( 4 (.51 1,104.5 1.17 MD

17,121.11 5,714 4 (.11 1,204.5 1 . It MD

14. til. 15 5,714 4 5 14 1,104.5 1.11 MD

ll.tl(.(4 5,714 4 1 II 1,204 5 1.05 MD

14. til. 15 5,714 4 5.14 1,104.5 1.11 MD

14.1(1 4« 5,714 4 (.51 1,104.5 1.17 MD

(UJ/LI (lb/d«y| llv.r llb/d>y> luf/LI llb/d.yl

!.!• 4 04 » 10*' 4 04 * 10*' MD

1.11 4.04 i 10*' 4 04 « 10*' MD

1.11 1.40 i 10*' l.( • 10* HO

) 14 l.K i 10*' l.K I 10*' MD

1 .11 1 14 > 10~' 1 (4 > 10*' MD

1.11 1.41 • 10*' l.(l » 10*' MD

J.l« l.K « 10*' l.K > 10*' MD

1H l.tl > 10*' l.fl « 10*' ND

1.11 1 14 « 10*' l.K • 10*' MD

].!• 1 44 > 10*' 1.04 > 10*' MD



COHTUUHMTt LOM>IIM TO HIVE* Due TO VIHTICKL rLOM In SITI L

Lood.Mf

V

(U9/LI lib/day) lib/day)

Ava. Cone .

lut/LI

to Klvar

(Ib/day) llb/d«yl »lv.r llb/d.y) lu«/LI lib/day)

JattuAry

r*>hru*.f y

Marcfe

Apri l

fur
Jun*

j.i,
Au«ju.it

•«pt»i>>>«[

Oct*>b*r

H...-.,

D«ca»b*t

23 ,474 .3

23,474.3

23 ,474 .3

23 ,474 .3

2 3 , 4 7 4 . 3

2 3 , 4 7 4 . 3

29 ,474 .9

2 9 , 4 7 4 . 9

29 .474 .9

2 9 , 4 7 4 . 3

23.474.3

23 .474 .3

2,142.

1.174.

1.174.

1.131.

2,140 .

2 , 4 4 1 .

2 , 4 4 1

2.140

2.171

2.140

2.441

1 40«

14

17

17

43

.14

.04

.04

.14

.17

.14

.44

„

2,4*2

2,402

2.4*2

2,4*2

2.4*2

2,4*2

2.4*2

2,4*2

2.4*2

2.402

2,4*2

2 4*2

4 .77 > 1*"*

3.13 I !•"*

3.13 m I*"1

1.47 • I*"'

1.4* • I*"1

4.41 1 10~*

4 . 4 1 I I*"1

1.40 > 1*"'

1.31 « IO"1

1.40 • 10~*

4.41 • 10"'

4 . 4 4 a 10~*

l .KO

l .KO

l .KO

l .KO

1,110

1,1.0

l .KO

l .KO

l .KO

l . K O

1,110

2.39 •

2.79 •

2.73 •

1.00 .

2.01 I

2 . 4 4 •

2 . 4 4 «

2.01 «

1.04 •

2 .01 «

2.44 I

I*"1

I.'*

I."'

I*"'

.*"'

I.'*

I."1

1."'

I."'

I."'

1.-'

io-1

HD

HD

HD

HD

•D

HD

HD

HD

HD

HD

HD

HD

HO

HD

HD

HD

RD

ND

HD

HD

HD

HD

HD

ND

HD

HD

HD

RD

HD

-

HO

HD

HD

RD

RD

HD

—

—

—

-

—

—

--

—

—

--

--

«rcattle*.

ln*nt •!)r«t Ion tOMtt id th»

t, Inc. !»!•-



COHTAfflHAJfT LOA

TOCa* Volatllaa Total t>CBa

(ft2) Ift'/dayl ("1/tl lib/day 1 lu«/L> lib/day) luj/LI (Ib/dayl (u«/LI (lb/d»y) (Ivor lib/day | (u«/LI <lb/day|

January

rabruary

March

Apt II

M.y

Juna

July

JkUfutt

• aptanctor

Octobar

*,..-,..

Docaabor

11,142 -70t. 4t

14,721 -411.54

10,240 -122.11

101.141 lit. 27

111,0)1 111.10

111,170 -44.11

107.147 -411.70

tt.ttl -til. 14

t4.12> -1,011.41

tl.lll -171.17

It, 414 -lll.lt

101, Oil -470.12

• Total Orfanlc Carbon.

*• Folynuclaar aroaatlca.

1)1.000 -4.11 lit. 000 -1.47 ID — MD — — mo

1)1,000 -1.11 lit, 000 -1.00 IID -- CD — -- MD

1)1.000 -1.01 111,000 -O.tl MO — MD — — HO

Di.ooo 2.)4 nt, ooo 2.41 mo -- mo -- -- mo
1)2.000 2.77 lit. 000 1.4t MO — MO -- -- MD

1)1,000 -0.17 lit, 000 -0.11 MD -- MD — — MD

1)1,000 -1.1) lit, 000 -1.14 MD -- MD -- -- MD

1)1,000 -7.17 111.000 -4.11 MD -- MD — -- MD

1)1.000 -t.J4 lit. 000 -7.10 MD -- MD — -- MD

1)1,000 -7.22 lit, 000 -4.11 MD -- MD — -- MD

1)1,000 -2.41 lit, 000 -2.11 MD -- MD -- -- MD

1)1,000 -l.ll lit. 000 -1.10 MD -- MD -- -- MD

•O mat d.t.ct.d

•9«tlv« elfn d«*lfnat*> cont«Bln«nt Blfr«tlon toward th« r l v « r .

oucc.: fcolofy «nd tnvl ronnat, Inc. ltd.
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T«bl. I l l

COHTMIIHAHT LOJkDIRO To «lv« OU( TO Hot 1IOMTJO. rum AT IHA1XOM IOHI II fin

(ft*! (ft'/day)

January 105.110 -1,141.11

fabruary 100,101 -141.42

March 115.0)4 101.11

April 144.401 1.551.15

Hay 150,111 II*. 41

Juna 140.115 -141.55

July llf.151 -010.45

Aufuat 101.540 -1,4)0.10

•aptaa»ar »*,1»0 -1.554.11

octabar 101.11) -1,110.41

•ovaafear 121, )»0 111.11

"*"""•• l" •"* -"«•"

•• Polynuclaar araeatlca.

TOCa'

(uo/LI

111

215

115

115

115

1)5

1)5

115

2)5

115

115

1)5

ValatlUa Total roa

(Ib/day) (uo/T-l lib/day) (UJ/LI lib/day) (U9/L) lib/day) «l«ar (Ib/dayl (u«/LI lib/day)

-0.01*11 1)0 -0.01111 HD — HD -- -- HD

-0.0121 110 -0.00100 HO — HD — -- MD

0.0115 1)0 0.00(10 HD — HD — — HD

0.0110 110 0.011(1 HO — HD " -- -- HD

0.01101 110 0.00111 HD — HD — — HD

-0.00101 110 -0.00111 HD -- HD -- -- HD

-0.011(1 110 -0 00754 HD -- RD — - HD

-0.0141 1)0 -0.01110 HD -- HD — -- HO

-0.0110 110 -0.01145 HD -- HD -- -- HD

-0.0144 110 -0.00*10 RD -- HD -- -- HD

0.0055 110 0.00100 HD — HD — -- HD

-0.0001 1)0 -0.0040) RD -- HD -- -- MD

c**c«nt ratio**.

•D Hot d«t«ct«d.

N*>*j*t 1 v« imfi. d«B.gn*t*i centc.iln.tni M i f f ttt ion toward th« « 1 v«r .

Seurcoi tcoloqy »nd (nv. coMMitt, Inc. 1*M.



T.bl. I 11

LOADIHO TO mvi* DUI TO HO*

( f t 2 ) (ft'/d«y|

January

»Urch

April

H.y

Jun*

July

Aufvitt

..,,,.-,.,
Octolxt

*,..-.,
D.C.M,.,

51.111 -151.

54.411 -111.

41.015 717

72 .454 l.Oil

74. Ul 471

••,•11 -110

•4.141 -441

51.171 -»51

4t,110 -514

51,410 -5(1

•1,717 511

•O.llf -141

.11

.19

.17

00

.41

.91

II

.50

.40

.14

.47

.17

<uf/L|

11.

12.

11,

11.

11.

12.

11.

11.

11,

12.

12.

12.

51*

910

910

910

91*

910

910

910

911

910

510

510

(lb/d.y)

-0.«7

-0.11

• .91

• .04

1.17

- O i l

-0 50

-0.79

-0 .42

-0.44

0.41

-•.11

1,955

1.555

1.555

1,555

1,555

1.555

1.555

1.555

1,555

1.555

1,555

1,555

life/fey I

-0.011

-•.OK

0.071

0.10)1

0.044

-•.Oil

-•.Oil

-0.011

-1.051

-•.•54

• .051

-0.015

luf/LI llb/d.yl «i«/L> (lb/d«yl «lv«r (lb/<Uyl (ug/LI lib/day)

HD — HD — — HD

•D -- HD — -- HD

HO -- HD -- -- HD

HD - HD — — HD

HD -- HD — — HD

HD -- HD — -- HD

HD -- HD -- -- HD

HD -- HD -- -- HD

• D -- RD -- -- HD

•D — HO — — HD

•D -- HD — — HD

• D -- HD — — HD

D*t« fro* Bonltorlni **•!!• r-1. 9-T , r-11, B-24A. and *-2iA H l l l v r I » i 4 ; l i l t * ) w*r* u**d to

HD Hot d*t«ct*d.

••9*tlv« •!•!» d«*l9 cont«Bln«nt Bi*|t«tloa toward th« t l v » t .



COBTJUIIHAIfT U>ADIHO TO *1V» DUC TO HOHIIOMTM. rUW »T IHTtUODIXTC >OHC IK 1ITI *•

Tot. I rc>>

fvbruavy

lUcch

*»cll

lUy

Jw.

July

JUIfUVt

*.,t..to.<

oct*b«r

•M..-,.,

D."-,.,

<(t'l (ft /d«y| (u*/t) ll»/4«y) <u«/L) llb/d«y| (uf/LI lib/day) (u^/Lt

1*1. 1«« -14.111 ».»»« -41.1* 4 .440 -10. <1 HD — >D

1*1, l«t -11, 4M 0.000 -11.11 4.440 -4 57 RD — HD

1*1.10* tl,4« t.ttt 19.11 4.44* 11.11 HD — HD

1*1.10* 7*. 941 *.*>• !*.<! 4 . 4 4 0 10.97 HO — RD

101.100 lt.*4* 0.1*1 U.** 4.440 0.14 RD — HD

101,100 -17,171 O.flO -t.Ot 4.440 -4.01 HD -- RD

107.700 -41.001 0.000 -11. <1 4 . 4 4 0 -11.44 HD — HD

101.100 -01.091 4,»»l -44 01 4 . 4 4 0 -11.11 RD -- ND

1*1, !•• -09.411 4,»M -40.19 4 ,440 -11.14 RD -- HD

101.10* -11.154 0.00* -10.0* 4 . 4 4 0 -10.11 HD -- HD

101,100 4I.4<9 0,f(0 17.19 4.44* 11 49 HD -- HD

1*1.700 -11.940 O.**0 -11.11 4 .440 -9.<0 HD -- RD

(lb/d.y| llv«r lib/day I (uf/L) llb/d«yl

no

RD

HD

HD

HD

RD

— — HD

«D

RD

HD

HD

HD

•D Hot D*t*ct*d.

H«f*itlv* «lfn d*>ii9»i«t«i cont*aln*nt alfiktlon towvtd th* f iv«r .



APPENDIX F

TOXICITY PROFILES FOR SELECTED
CONTAMINANTS OF CONCERN



ARSENIC

Environmental Chemistry and Fate
Arsenic may be released to the atmosphere as a gas or vapor; or

absorbed to particulate matter and transported to other media by dry or
wet deposition (ATSDR 1987a). Because trivalent arsenic may undergo
oxidation in the air, atmospheric arsenic is usually a mixture of tri-
valent and pentavalent forms. Most airborne arsenic is usually adsorbed
on small diameter particulate matter. Photolysis is not considered to
be an important fate process for arsenic.

Arsenic in surface water can undergo a complex pattern of trans-
formations: oxidation-reduction, ligand exchange, biotransformation, and
precipitation and adsorption (Callahan 1979). As a consequence of these
reactions, arsenic is extremely mobile in aquatic systems, and river-
borne arsenic is capable of being transported great distances. Factors
most strongly influencing the rates of these reactions include: Eh, Ph,
metal sulfide and sulfide ion concentrations, iron concentration, pre-
sence of phosphorus minerals, temperature, salinity, and distribution
and composition of biota (Callahan 1979).

Sorption onto clays, iron oxides, manganese compounds, and organic
matter is an important fate in surface water, with sediment serving as a
reservoir for most of the arsenic entering surface water. Sediment-
bound trivalent and pentavalent arsenic, methylated by aerobic and an-
aerobic microorganisms, may be released back into the water column.

Soluble forms of arsenic adsorb to soil and travel with the soil
matter with which they are associated. Shifts in oxidation state may
occur in either direction, depending on the particular characteristics
of the soil and groundwater. Volatilization of methylated arsenics from
groundwater is possible.

Arsenic in soil is predominantly found in an insoluble, adsorbed
form. Clay with high anion-exchange capacity strongly adsorbs penta-
valent arsenic. Other important adsorption processes include complexa-
tion and chelation by organic material, iron, or calcium. Leaching of
arsenic is usually important in the top 30 centimeters of soil, but may
also be important at greater depth in sandy soils. Arsenate predomi-
nates in aerobic soils; arsenite in slightly reduced soils; arsine,



methylated arsenicals and elemental arsenics in very reduced conditions
(e.g., swamps and bogs)(ATSDR 1987a).

As noted above, microorganisms may reduce and methylate arsenicals
in water and soil, resulting in volatilization and emission to the air.
The volatilization rate is heavily dependant on whether soil is oxygen-
ated or anaerobic, the pH, and the microbe types and concentrations in
soils.

In aquatic systems, bioconcentration of arsenic primarily occurs in
algae and lower invertebrates, but biomagnification does not appear to
be significant (Callahan 1979).

Plants may accumulate arsenic via root uptake, with uptake being
dependent on the species, soil arsenic concentration, and soil char-
acteristics.

Noncarcinogenic Effects
At high doses, arsenic compounds have been shown to produce acute

and chronic toxic effects including irreversible systemic damage. The
trivalent compounds are the most toxic and tend to accumulate in the
body. Animal studies have shown that chronic arsenic exposure may cause
body weight changes, decreased blood hemoglobin, liver damage, and
kidney damage.

There is evidence that arsenic is an essential element enchancing
growth and development in certain animal species, and it has been sug-
gested that arsenic may be an essential element for humans (NAS 1980).
Whether or not arsenic is an essential element is the subject of con-
tinuing research.

Teratogenic effects of arsenic compounds at relatively high ex-
posure levels have been demonstrated in a number of animal species (EPA
1984f, ATSDR 1987a). Generally, these effects have been observed fol-
lowing parenteral (injection) administration; whereas, administration at
lower doses by the more relevant oral route has not resulted in any
significant reproductive or developmental effects.

Mutagenicity and Carcinogenicity
Arsenic has been shown to be mutagenic in several assay systems and

to induce chromosomal aberrations in vivo and in vitro. Animal carcino-



genicity studies have reported conflicting results. Several studies
have reported an increased incidence of bronchogenic carcinomas in rats
exposed intratracheally to an arsenic-containing pesticide. Reasons for
inconsistent carcinogenic!ty findings in animals may include inappropri-
ate selection of an animal model, and use of flawed study designs. In
humans, epidemiologic studies and case reports have reported that ar-
senic is associated with tumors of the skin, lungs, genital organs, and
visual organs (EPA 1984f, EPA 1985c, ATSDR 1987a).

EPA has classified arsenic in Group A, i.e., a human carcinogen,
based on extensive evidence of human carcinogenic!ty through inhalation
and ingestion exposure (EPA 1985c).

Drinking Water Standards and Criteria
Standards. The current MCL for arsenic under the National Interim

Drinking Water Regulations is 50 ug/L. The NAS Drinking Water Committee
has analyzed the toxicology of arsenic (NAS 1983a). Based upon this
evaluation, NAS recommended the retention of the MCL pending resolution
of the question whether arsenic is an essential element in the human
diet.

NAS also examined the available epidemiologic studies which were
designed to investigate the relationship between arsenic exposure and
skin cancer in the United States. The conclusion of the report was that
these studies lacked statistical power to determine if arsenic causes
skin cancer. However, the report stated that precursors of skin cancer,
normally seen in cases of arsenic-induced skin cancer, were not seen in
these studies.

Consistent with the NAS recommendations, EPA has proposed that the
MCLG remain at the current MCL of 50 ug/L. In its determination, EPA
stated that the HCL was below concentrations at which noncarcinogenic
toxicity had been demonstrated and was within the concentration range
which might be, based on further investigation, essential for humans
(EPA 1985c).

Criteria. Based upon recommendations of NAS, EPA has proposed that
all health advisories for arsenic be set at 50 ug/L (EPA 1985d). The
EPA ambient water quality criterion for the protection of human health



is 22 ug/L, corresponding to 1 x 10" lifetime excess cancer risk calcu-
lated on the basis of an epidemiological study of skin cancer among
Taiwanese exposed via drinking vater (EPA 1980a).



BENZENE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of benzene (CAS No. 71-43-2) are summarized below (EPA 1986a).

Molecular Weight 78
(g/mole)

Water Solubility 1,750
(mg/L at 25°C)

Vapor Pressure 95.2
(mmHg at 25°C)

Henry's Law Constant 5.6 x 10"
(atm-m /mole)

Log KQw 2.12

Koc 83

BCF 5.2

Benzene has a high water solubility and vapor pressure. As a
consequence of these two properties, benzene can be characterized as a
highly mobile chemical. For benzene released to air, some rainwater w-
ashout is anticipated. After deposition in water or soil, volatili-
zation is expected to return some portion back to the atmosphere. Based
on its high Henry's Law Constant, volatilization will result in sub-
stantial loss to the atmosphere following release to water.

Due to its high water solubility and high vapor pressure, transport
to sediments is not expected to be major surface water fate process.

Benzene released to soil can be transported to air via volatili-
zation, to surface water via runoff, and to groundwater via leaching.
The first two pathways predominate in surficial soil, whereas the latter
pathway predominates at lower soil depths.

According to criteria developed by Kenaga (1980), benzene with a
K of 83 would be considered to be mobile in soils. Other factorsoc



which influence soil mobility include soil type, the amount of rainfall,
the depth to groundvater, and the extent of degradation (ATSDR 1987b).

Benzene is rapidly degraded in the atmosphere via reaction with the
hydroxy radical. In soils and vaters, biodegradation is an important
process.

Noncarcinogenic Effects
The best known and longest recognized toxic effect of benzene in

humans is depression of bone marrow function. Benzene-exposed indivi-
duals have been found to display anemia, leucopenia, and/or thrombo-
cytopenia (EPA 1985c, ATSDR 1987b). When simultaneous depression of all
three cell types (pancytopenia) is accompanied by bone marrow necrosis,
the syndrome is called aplastic anemia.

Carcinogenicity and Mutagenicity
Excess leukemia mortality, particularly acute myelogenous and mono-

cytic leukemia, has been demonstrated among humans occupationally ex-
posed to benzene. In addition to this definitive human evidence,
several long-term bioassays have demonstrated increased incidences of
tumors and leukemia following administration in animals. Based pri-
marily upon the direct evidence in man, EPA has classified benzene
according to weight-of-evidence carcinogenicity criteria in Group A,
human carcinogen-sufficient evidence from epidemiological studies (EPA
1987a).

Benzene has been tested extensively for genotoxic properties.
Benzene was not mutagenic in several bacterial and yeast systems.
Equivocal results have been reported for clastogenic results in vitro;
several investigators have reported positive results in mouse micro-
nucleus assays, as well as studies of chromosomal observations in
rabbits.

Many investigators have reported significant increases in chromo-
somal aberrations in symptomatic and asymptomatic workers with
either a current or past history of exposure to benzene.



Drinking Water Standards
EPA has established a final drinking water MCL of 5 ug/L (EPA

1987a).



CADMIUM

Environmental Chemistry and Fate
The primary sources of atmospheric cadmium are combustion of coal

and petroleum products. Cadmium from these sources is primarily ad-
sorbed on small, highly respirable particles, which can be transported
over large distances and transferred to other environmental compartments
via wet deposition. Cadmium adsorbed to small particulates is more per-
sistant than that adorbed to larger particulates. Photochemical
reactions are apparently not involved in the environmental fate of cad-
mium (ATSDR, 1987h).

Relative to other metals, cadmium is mobile in surface water. In
natural waters, cadmium exists as a hydrated ion, metal-inorganic com-
plexes with carbonate hydroxyl, chlorine or sulfate anions; or as metal-
organic complexes with humic acids (ATSDR, 1987h).

Because it exists only as the divalent cation, aqueous cadmium is
not strongly influenced by the redox potential of water. However, under
reducing conditions forming sulfide, cadmium will precipitate in sedi-
ments as cadmium sulfide. The concentration of aqueous cadmium is
usually inversely related to the pH value and the amount of organic
material present (ATSDR 1987h). Humic acid substances account for most
of the organic complexes, with solubility dependant on the nature of the
humic substance. Sorption by clays and iron oxides is important in re-
ducing aquatic cadmium concentrations.

Cadmium concentrations are typcially low in groundwater due to
several factors. These factors include sorption by mineral matter and
clay, binding to humic substances, precipitation as cadmium sulfide in
the presence of sulfide, and precipitation as cadmium carbonate at high
pHs.

In soil, cadmium may occur as free cadmium compounds or as the di-
valent ion dissolved in soil. As a consequence of cation exchange,
cadmium may be bound to soil minerals or organic constituents. The
aerobic nature of topsoils tends to reduce the amount of cadmium bound
to sulfide. High soil acidity favors release of the divalent cadmium
cation and its uptake by plants.



Cadmium is not reduced or methylated by microorganisms. However,
the biological production of sulfide results in cadmium precipitation.
Cadmium is strongly accumulated by all organisms, with concentrations in
freshwater and marine organisms hundreds to thousands of times higher
than in water being typical. Bioaccumulation of cadmium is strongly
correlated with soil cation-exchange capacity (CEC), decreasing with
increasing CEC. Bioconcentration in aquatic life is greatest for bottom
feeders (e.g. mollusks and crustaceons), followed by fish and aquatic
plants (ATSDR, 1987h). Bioaccumulation due to the use of cadmium-
containing pesticides on food crops has been noted in beef and poultry.

Noncarcinogenic Effects
Acute and chronic exposure to cadmium in animals and humans results

in renal dysfunction, hypertension, anemia, and altered liver microsomal
activity. The kidney is considered to be the critical target organ in
humans chronically exposed to cadmium by ingestion. The early clinical
signs of renal injury include proteinuria, glucosuria, and amino-
aciduria.

To calculate a drinking water equivalent level (DVEL), EPA used
renal dysfunction as an endpoint, and the most widely accepted estimate
for the critical (threshold) concentration of cadmium in the renal
cortex—200 ug/g. Using a 4.5X absorption of the daily dose and 0.01%
excretion in the total body burden per day, EPA calculated an LOAEL of
352 ug/day for renal effects in humans. Incorporating an uncertainty
factor of 10, EPA has developed an RfD of 35 ug/day. Adjusting the RfD
for consumption of 2 liters of water per day, EPA has derived a provi-
sional DVEL of 18 ug/L (EPA 1985c).

Embryotoxic and teratogenic effects have been demonstrated in many
mammalian species following parenteral administration of high doses of
cadmium. In contrast, there is little evidence of these effects at
lower doses by either of the more relevant inhalation or oral exposure
routes (EPA 1981, ATSDR 1987h).

Carcinogenicity and Hutagenicity
Cadmium chloride aerosol administered by inhalation for 18 months

produced lung tumors in rats. In contrast, all cancer bioassays in



which cadmium has been administered orally have been negative. Recent
epideraiological studies indicated that workers chronically exposed to
cadmium are at risk of elevated lung cancer mortality. According to its
weight-of-evidence carcinogenicity criteria, EPA has classified cadmium
in Group Bl (probable human carcinogen) for inhalation based on the epi-
demiological data (EPA 1986a).

While the Agency has concluded that cadmium is a carcinogen by the
inhalation route, EPA has classified the chemical in Group D, inadequate
evidence for carcinogenicity for the oral route of exposure, because of
the negative results reported for cancer bioassays in which cadmium was
administered orally (EPA 1986a). Consistent with this categorization,
EPA has proposed that the MCL for cadmium be set based upon noncarcino-
genic toxicological endpoints.

Drinking Water Standards
The current MCL for cadmium, under the National Interim Primary

Drinking Vater Regulations, is 10 ug/L. This level was designed to
prevent renal dysfunction, and was based on a critical value of cadmium
in the kidney cortex of 200 ug/g, and assumptions on gastrointestinal
absorption, excretion of the absorbed dose, daily excretion of the total
body burden, and daily dietary cadmium intakes. The Vorld Health
Organization (WHO) guideline for drinking water is 5 ug/L. This value
was based on a value for provisional tolerable weekly cadmium intake,
assuming that 25X of the total cadmium intake was attributable to
drinking water. EPA has proposed an MCLG of 5 ug/L based upon the WHO
guidelines and the NAS SNARL (EPA 1985c).



CHLOROBENZENE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of chlorobenzene (CAS No. 108-90-7) are summarized below (EPA
1986a).

Molecular Weight 113
(g/mole)

Water Solubility 466
(mg/L at 25°C)

Vapor Pressure 11.7
(mmHg at 25°C)

Henry's Law Constant 3.7 x 10
(atm-m /mole)

Log Kow 2.84

Koc 33°
BCF 10

Chlorobenzene's moderate water solubility, vapor pressure, and
Henry's Law Constant indicate that volatilization from surficial soils
and surface water is a major transport pathway.

Once adsorbed on soil, the moderate solubility and K (330)
indicate that chlorobenzene will leach and be transported to ground-
water. The degree and rate of leaching will depend on a variety of
factors including the Soil type, organic carbon content, and the pre-
sence of organic solvents in the soil. Once chlorobenzene reaches the
groundwater, the K indicates that retardation relative to the ground-
water flow will occur due to partitioning and adsorption to soil parti-
cles.

Current data indicate that degradation of chlorobenzene in aquatic
systems is slow (EPA 1985). The estimated BCF of 10 indicates that
monochlorobenzene is only slightly bioconcentrated in aquatic life.



Noncarcinogenic Effects
Chlorobenzene exerts its toxicity primarily on the central nervous

system, liver, and kidney. Liver effects include necrosis and inter-
ference vith porphyrin metabolism. Kidney effects include swelling of
the tubular and glomerular epithelia. Hematopoietic effects (e.g.,
lymphocytosis and leukopenia) have been reported among chlorobenzene-
exposed workers; however, it is uncertain whether these effects can be
attributed to chlorobenzene or to other contaminants (EPA 1985g).

Carcinogenicity and Mutagenicity
In a single National Toxicology Program (NTP) bioassay, chloro-

benzene was found not to be carcinogenic in mice and rats. The NTP
report did note that chlorobenzene induced a statistically significant
increased incidence of neoplastic nodules in rates exposed to the
highest dose. On this basis, EPA classified chlorobenzene according to
weight-of-evidence carcinogenicity criteria in Group C — limited evi-
dence in animals, no evidence in humans (EPA 1985g).

Host mutagenicity assays of chlorobenzene in bacteria, fungal, and
mammalian tissue cultures have been negative (EPA 1985h). One study,
however, in Streptomyces antibioticus reported that chlorobenzene
induced reversion to vitamin Bl prototrophy, and one study in
Saccharomyces cerevisiae showed increased mitotic crossing (EPA 1985k).

Drinking Uater Standards and Criteria
Standards. EPA has not established an MCL or MCLG for chloro-

benzene in drinking water.

Criteria. In the absence of suitable data, EPA has not derived a
1-day HA for chlorobenzene. EPA has, however, developed 10-day, longer-
term, and lifetime HAs by application of 100-fold uncertainty factors
and various intake assumptions and physiological parameters to NOAELs
reported in animal studies (EPA 1985g). The 10-day advisory of 1,800
ug/L for a 10-kg child was derived from a NOAEL of 345 mg/m reported in
an inhalation teratology study in rats and rabbits; the longer-term HAs
of 9,000 ug/L (child) and 30,000 ug/L (adult) were derived using a NOAEL
of 125 mg/kg/day reported in a subchronic gavage study in mice and rats.



The lifetime HA of 600 ug/L was derived from the NOAEL used in the
derivation of the longer-term HA, using an additional uncertainty factor
of 10 and assuming that drinking water comprises 20% of the total daily
intake.

NAS has estimated, based upon the draft NTP, that a drinking water
concentration of 2.3 ug/L would correspond to an estimated one-in-a-
million incremental excess lifetime cancer risk (NAS 1983).

EPA has developed an ambient water quality criterion for the pro-
tection of human health of 488 ug/L and for organoleptic (odor and
taste) effects of 20 ug/L (EPA 1980a).



CHLOROPHENOLS (2-CHLOROPHENOL AND 2,4-DICHLOROPHENOL)

Environmental Chemistry and Fate
The relevant physical and chemical properties of chlorophenol

(CP-CAS No. 95-57-8) and 2,4-dichlorophenol (DCP-CAS No. 12-83-2) are
summarized in the Table below (Arthur D. Little, Inc. 1982).

Compound 2-chlorophenol 2,4-dichlorophenol

Molecular Weight 129 163
(g/mole)

Water Solubility 28,500 (20°C) 4,600 (20°C)
(mg/L at 258C)

Vapor Pressure 2.2 0.11
(mmHg at 258C)

Henry's Law Constant 1.3 x 10~3 5.0 x 10~6
(atm-m /mole)

Log KQV 2.17 2.75

KQC No data 380

BCF 214 130

The above data show that both CP and DCP have high water solubili-
ties and low vapor pressures. Additionally, using the K of DCP, the
two chlorophenols have moderate K s. These three values indicate thatoc
both volatilization from surface soils and infiltration to groundwater
are important transport pathways. The high Henry's law constant, along
with the high water solubility and moderate K , indicates that volatil-
ization is an important transport pathway from surface water. However,
its low Henry's law constant indicates that both volatilization and par-
ti toning to sediments are important pathways in surface water.

Biodegradation in soils and surface water are significant trans-
formation processes (Aurthur D. Little, Inc., 1982). No data were found
concerning biodegradation in groundwater.

Bioconcentration factors (BCFs) indicate moderate bioconcentration
in aquatic species.



Noncarcinogenic Effects
In rodents subjected to acute high oral exposures, CP and DCP eli-

cited respiratory excitation, clonic convulsions, and/or motor weakness
(hypotonia). Few long-term animal studies are available. Those few
that are available show reduction in hematological parameters or enzyme
changes. No data were found concerning effects of CP and DCP on the de-
veloping embryo or the reproductive process.

Carcinogenicity and Hutagenicity
No data were found concerning the potential carcinogenic!ty of CP

or DCP by the oral route. However, CP and DCP were reported to promote
tumors following a single dermal application of dimethylbenzanthracene
on mouse skin (Boutwell and Bosch, 1959).

CP has been shown to be mutagenic in Sprague Dawley rats fed 130
mg/kg CP every other day for one week (Chung 1978). In these rats a
six-fold increased incidence of chromatid deletions (12Z vs. 22 in
controls) was seen. Complete inhibition of mitosis was reported in bone
marrow cells taken from treated rats.

DCP, tested using the Ames Salmonella microsomal assay, was re-
ported as not mutagenic with and without activation.

Consequently, whereas CP can be classified as mutagenic, there are
insufficient data to evaluate the mutagenicity of DCP.

Drinking Water Standards
EPA has not issued any drinking water standards, health advisories,

or other criteria for CP or DCP.



DICHLOROBENZENES

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of 1,2-dichlorobenzene (CAS No. 95-50-1); 1-3-dichlorobenzene (CAS
No. 541-73-1); and 1,4-dichlorobenzene (CAS No. 106-16-7) are presented
below.

1,2-DCB 1,3-DCB 1,4-DCB
Compound

Molecular Veight 147 147 147
(g/mole)

Water Solubility 100 123 79
(mg/L at 258C)

Vapor Pressure 1 2.3 1.2
(mmHg at 25°C)

Henry's Law Constant 1.9 x 10~3 3.6 x 10~3 2.9 x 10~3
(atm-m /mole)

Log KQW 3.6 3.6 3.6

K 1700 1700 1700oc
B C F 5 5 5

The log K , high K , and low vapor pressure indicate that ad-
sorption onto soils is the major fate process of DCB isomers in soils.
Similarly, adsorption to these media will dominate transport and fate of
the isomers discharged into aquatic media.

The log K s suggest that DCB isomers will bioaccumulate. Biode-0 ow °
gradation is not likely to be a significant degradation pathway for DCB
isomers, based upon data which indicate that chlorobenzene is resistent
to biodegradation and that resistance increases with increasing chlori-
nation of the benzene ring (ATSDR 1987i).

Noncarcinogenic Effects
The principal toxic effects of o-dichlorobenzene (1,2-dichloro-

benzene or o-DCB) and p-dichlorobenzene (1,4-dichlorobenzene or p-DCB)
in humans and other animals from acute and longer-term exposures include



CNS depression; blood dyscrasias; and lung, kidney, and liver damage.
Similar data are not available for m-dichlorobenzene (1,3-dichloro-
benzene or m-DCB). However, based upon short-term assays, EPA has
determined that short-term assessments developed for o-DCB should apply
to m-DCB.

Carcinogenicity and Hutagenicity
The few studies available on the carcinogenic potential of the DCBs

have been negative or insufficient to clearly classify any DCB isomer as
carcinogenic. Preliminary results of an NTP gavage bioassay indicate
that o-DCB was not carcinogenic under the conditions of the experiment.
Pending receipt of the final NTP report for o-DCB, EPA has categorized

o-DCB according to Agency veight-of-evidence carcinogenicity criteria in
Group D, not classifiable as to human carcinogenicity (EPA 1987d). EPA
has classified p-DCB in group C, limited evidence of carcinogenicity in
animal studies (EPA 1987a).

In general, DCBs have shown little or no mutagenic activity in a
range of bacterial systems. However, several studies with mold and
plant cultures treated with DCBs have reported mutations and chromosomal
alterations (EPA 1987d).

Drinking Water Standards and Criteria
EPA has established a final drinking water MCL for p-dichloro-

benzene of 75 ug/1 (EPA 1987a). This MCL was based on a reference dose
of 0.1 mg/kg/day, an uncertainty factor of 10, allocation of 20Z of
total human intake from all exposure sources to drinking water and
various intake and physiological assumptions. EPA is also in the pro-
cess of establishing an enforceable MCL for o-DCB and p-DCB, but not
m-DCB. As a first step in the process, EPA has issued a proposed MCLG
for o-DCB based upon a NOAEL reported in a subchronic gavage study in
mice and rats. Based upon a NOAEL of 125 mg/kg/day, an uncertainty
factor of 100, and the same assumptions as for p-DCB, EPA has derived a
proposed MCLG for o-DCB of 620 ug/L.

In the absence of sufficient data, EPA has not developed, and is
not in the process of developing, a drinking water standard for m-DCB.



1,2-DICHLOROETHANE (ETHYLENE DICHLORIDE OR EDO)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of 1,2-dichloroethane (CAS No. 107-06-2) are summarized belov (EPA
1986a).

Molecular Weight 99
(g/mole)

Water Solubility 8.5 x 10~3
(mg/L at 25°C)

Vapor Pressure 64
(mmHg at 25°C)

_A
Henry's Law Constant 9.8 x 10
(atm-ra /mole)

Log K 1.486 ow
Koc U

BCF 1.2

A half-life of 1,2-dichloroethane from soil could not be located in
the available literature; however, based on its moderate vapor pressure,
evaporation is expected to be the predominant loss mechanism from the
top layer of soil. In subsurface soil, biochemical and chemical bio-
degradation are expected to be slow. Therefore, based on its low K ,
1,2-dichloroethane is expected to leach and be transported to ground-
water. Once in groundwater, the low K indicates 1,2-dichloroethane0 oc
will be mildly adorbed to soil paniculate and will be subject to low
retardation relative to the groundwater flow. In addition, its high
Henry's Law Constant indicates evaporation from surface water is an
important fate mechanism. Based on its low BCF, 1,2-dichloroethane is
not expected to bioconcentrate in aquatic life.

Noncarcinogenic Effects
At relatively high doses, 1,2-dichloroethane (EDC) produces CNS

depression as well as injury to the liver, kidney, and adrenals.
Symptoms of CNS depression typically include headache, dizziness,



nausea, and general weakness. Effects on the liver include necrosis and
epithelial cell damage, and on the kidney, degeneration of the proximal
tubule (EPA 1985b)

Carcinogenicity and Mutagenicity
In a NCI bioassay, EDC administered by gavage was shown to increase

the incidence of tumors in both mice and rats. Based upon these data,
EPA has classified EDC according to weight-of-evidence carcinogenicity
criteria in Group B- - probable human carcinogen (EPA 1987a).

EDC has shown to induce gene mutations in bacteria, plants,
Drosophilia melanogaster, and cultured Chinese hamster ovary cells (EPA
1985i). In addition, EDC has been reported to cause meiotic chromosomal
disjunction in Drosophilia. Based upon these data, EPA has determined
based upon weight-of-evidence criteria that EDC is a mutagen that may
have the potential for causing adverse effects in humans (EPA 1985i).

Drinking Water Standards and Criteria
Standards. In the first stage of a procedure to establish an en-

forceable MCL for EDC in drinking water, EPA has established a MCLG of
0. This MCLG was predicated on the EPA conclusion that no exposure to a
"probable human carcinogen" is acceptable. Based upon considerations of
analytical feasibility and feasibility of control, EPA has issued a MCL
for EDC of 5 ug/L.

Criteria. In the absence of suitable data, EPA has not developed
1-day or 10-day HAs for EDC. EPA has, however, developed a longer-term
HA based upon a NOAEL reported in a rat inhalation study. Based upon a
NOAEL of 405 mg/m , an uncertainty factor of 100 and various intake as-
sumptions and physiological parameters, EPA derived longer-terms HAs of
740 ug/L (10-kg child) and 2,600 ug/L (70-kg adult) (EPA 1985d). Be-
cause EDC was judged to be a probable human carcinogen, EPA did not de-
velop a lifetime HA for noncarcinogenic effects.

EPA has not developed an ambient water quality criterion for EDC
for the protection of human health.



HEXACHLOROBENZENE (HCB)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of hexachlorobenzene (CAS No. 118-74-1) are summarized belov (EPA
1986a).

Molecular Weight 285
(g/mole)

Water Solubility 0.006
(mg/L at 25°C)

Vapor Pressure 1.1 x 10
(mmHg at 25°C)

-4Henry's Lav Constant 6.8 x 10
(atm-m /mole)

Log KQW 5.23

K 3900oc
BCF 8690

Hexachlorobenzene (HCB) has a low water solubility, a high log K. ,
and relatively high K , indicating that the chemical will be strongly
adsorbed in soil or sediments following discharge to surface water. The
low vapor pressure and Henry's law constant indicate that votilization
will not be a major transport mechanism from either soils or surface
water. In addition, based on the log K and high KQC, significant
leaching from source soils is not anticipated.

HCB is expected to be slowly degraded by soil or sediment micro-
organisms. HCB is expected to significantly bioconcentrate in aquatic
life with BCFs ranging from 5,500 to 44,437 in vertebrates (EPA 1985g).

Noncarcinogenic Effects
Porphyria cutonea tardea (PCT) has been demonstrated in Turkish

citizens who accidentally consumed bread contaminated with HCB. PCT-
associated symptoms observed included skin lesions and hyperpigmenta-
tion. In addition, HCB caused neurotoxicity, liver damage, arthritic
conditions, and in children, reduced growth. Studies in rodents re-



ceiving HCB orally reported both fetotoxicity and teratogenicity (EPA
1985g). The effects noted in these studies included cleft palate,
reduced fetal viability, reduced neonatal weight gain and reduced re-
lative fetal weight (EPA 1987g).

Carcinogenicity and Mutagenicity
Lifetime animal carcinogenicity studies have revealed that HCB

elicited statistically significant increased tumor incidences in rats,
mice, and hamsters. Based on these data, EPA has placed HCB in its
carcinogenicity category B- as a probable human carcinogen.

Drinking Water Standards and Criteria
EPA has not developed a drinking water standard for HCB. The EPA

one-day and 10-day and longer health advisories (HAs) for a 10-kg child
are each 50 ug/L. The longer-term HA is 175 ug/L for a 70-kg adult.
The EPA reference concentration for a potential carcinogen risk of
1 x 10"6 is 0.02 ug/L.



LEAD

Noncarcinogenic Effects
When toxicity information is considered for noncarcinogenic effects

of substances, the data are evaluated based on their dose-related re-
sponse characteristics and the establishment of an exposure level below
which no adverse effects are observed. Historically, the observed
threshold or no-effect level for lead-induced toxic effects has con-
tinued to decline as more sophisicated experimental and clinical
measures are employed to detect more subtle effects. These include
alterations in physiological functions at blood lead (PbB) levels below
the currently accepted maximum safe level for exposure to children, a
segment of the population currently regarded to be at highest risk of
lead-induced effects (EPA 1985c, ATSDR, 1987J).

The most serious effects associated with markedly elevated PbB
levels are severe neurotoxic effects that include irreversible brain
damage. For most adults, such damage does not occur until PbB levels
exceed 100 to 120 micrograms per deciliter (ug/dl). At these PbB
levels, severe gastrointestinal symptoms and effects on several other
organ systems are often found. Precise thresholds for occurrence of
overt neurological and gastrointestinal signs and symptoms of lead
exposure in cases of subencenpthalopathic lead intoxication have yet to
be established, but such effects have been observed in chronically
exposed adult lead workers at PbB levels as low as 40 to 50 ug/dl.

Toward the lower range of PbB levels associated with overt lead
intoxication, less severe but important signs of impairment in normal
physiological functioning in several organ systems are evident among
apparently asymptomatic lead-exposed adults (EPA 1985c). These include:

o Slowed nerve conduction velocities indicative of peripheral
nerve dysfunction (at PbB levels as low as 30 to 40 ug/dl);

o Altered testicular function (at PbB levels of 40 to 50 ug/dl);
and

o Reduced hemoglobin production (at approximately 50 ug/dl).
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EPA has concluded that all of the above effects point toward a gener-
alized impairment of normal physiological functioning of several dif-
ferent organ systems as adult PbB levels exceed 30 to 40 ug/dl. Evi-
dence of impaired heme synthesis effects in blood occur at even lover
levels.

More recent research has indicated that there is a relationship
between PbB levels and increases in blood pressure. Preliminary review
of this work indicates a statistically significant correlation between
PbB levels and diastolic blood pressure in white males, ages 40 to 50,
with no threshold apparent in the range of 6 to 30 ug/dl. Of particular
concern is the finding of a 2 mm Hg increase in diastolic pressure per
incremental PbB level increase of 0.5 ug/dl. Possible increases in risk,
of more severe medical events (stroke, heart attack, death) associated
with lead-induced increases in blood pressure are also estimated in one
of the recently published studies.

Children represent a sensitive subpopulation with regard to lead
toxicity. As with adults, lead affects many different ogan systems and
biochemical/physiological processes across a wide range of exposure
levels. Effective PbB levels for producing encephalopathy or death in
children are lower than in adults, starting at approximately 80 to 100
ug/dl. Permanent metal retardation and other marked neurological de-
ficits are among lasting neurological sequelae typically seen in cases
of nonfatal childhood lead encephalopathy. Other overt neurological
signs and symptoms of subencepthalopathic lead intoxication, such as
peripheral neuropathies (functional and/or pathological changes in the
peripheral nervous system), have been detected in some children at PbB
levels as low as 40 to 60 ug/dl. Chronic kidney disease is not evident
at PbB levels above 100 ug/dl. Moreover, colic and other overt gastro-
intestinal symptoms occur in children, at least down to 60 ug/dl. Rank
anemia is also evident at 70 ug/dl, representing an extreme manifesta-
tion of reduced hemoglobin synthesis at PbB levels as low as 40 ug/dl.
All these effects are widely accepted as adverse health effects, and are
reflective of widespread marked impact of lead on the normal physio-
logical functioning of many different organ systems (EPA 1984d, 1985c,
ATSDR 1987J).



Additional studies demonstrate further important health effects
occurring in non-overtly lead-intoxicated children at similar or lower
PbB levels than those indicated above. Among the most important and
controversial of these electrophysiological and neuropsychlological
effects are indications of peripheral nerve dysfunction, indexed by
slowed nerve conduction velocities (NCV) found in children with PbB
levels lower than 30 ug/dl. EPA has concluded that while none of these
studies on CNS effects can individually be regarded as conclusively
proving significant cognitive (IQ) or behavioral effects occurring below
30 ug/dl, they clearly indicate likely assoications between neuropsycho-
logic deficits and PbB levels as low as 30 to 50 ug/dl. The magnitude
of average observed IQ deficits is approximately 5 points at mean PbB
levels of 50 to 70 ug/dl and about 4 points at mean levels of 30 to 50
ug/dl. Whether a smaller risk exists at somewhat lower levels (15 to 30
ug/dl) cannot be determined at this time (EPA 1984d, 1985c).

Many different impacts (representing potentially impaired
functioning and depleted reserve capacities of many different tissues
and organs) have been noted at PbB levels below 30 ug/dl.

At PbB levels around 10 to 15 ug/dl, initial signs of detectable
heme synthesis impairment occur in many different organic systems, indi-
cations of increasing degrees of pyrimidine metabolism interference,
signs of altered nervous system activity, and interference in vitamin-D
metabolism. EPA has stated that, on the basis of these data, these ef-
fects might be viewed as becoming sufficiently adverse to warrant
avoidance as PbB levels exceed 20 to 25 ug/dl (EPA 1985c).

Reproduction and Development
There is a paucity of data on which to evaluate the effects of lead

on reproduction and development in humans. Early studies of pregnant
women exposed to high levels of lead indicated toxic, but not terato-
genic, effects on the conceptus. One recently reported study hints at
birth anomalies possibly associated with exposure to low lead levels
(mean cord blood level of 15 ug/dl) among women in the general popula-
tion. However, the significance of these studies has been questioned
because of the absence of reported statistically significant associa-
tions between cord blood levels and specific types of minor anomalies or



any major anomalies. There are also no reliable data pointing to ad-
verse effects in human offspring following lead exposure to fathers.

EPA has concluded that the current collective human data regarding
lead's effects on reproduction on in utero development are insufficient
for accurate estimation of exposure-effect or no-effect levels (EPA
1984d). In the absence of sufficient data, it has been suggested that
it would be prudent to avoid lead exposures resulting in PbB levels
exceeding 25 to 30 ug/dl to pregnant women and women of child-bearing
age in general. This conclusion was based on the known equilibration
between maternal and fetal blood lead concentrations and growing evi-
dence of deleterious effects in young children as PbB levels approach 25
to 30 ug/dl. Industrial lead exposure of men with PbB levels of 40 to
50 ug/dl also appears to result in altered testicular function.

Carcinogenicity
Several studies have reported renal tumors in Wistar rats following

ingestion of high doses of a lead salt (lead acetate). Lead subacetate
(another lead salt) has produced benign tumors (renal carcinomas or
adenomas) in Swiss mice and seveal strains of rats, but not golden
hamsters. Glimomas (CNS tumors) were also observed in many of these
studies.

There have been a number of epidemiological studies which have
assessed the mortality experience of lead-exposed workers. In some of
the studies, no excess cancer mortality was observed. In one study,
non-statistically significant excess cancer mortality of the respiratory
system and cancer of the digestive organs and peritoneum was reported
which on evaluation by other statistical techniques by another investi-
gator was reported to achieve statistical significance. Another study
has reported increased mortality from renal cancer among a group of lead
smelting workers. However, this excess mortality, based on only six
cases, did not achieve statistical significance. On review of all of
these studies, EPA concluded that the absence of good lead exposure
documentation made it difficult to assess the contribution of lead to
the observed results.

The International Agency for Research on Cancer (IARC) has classi-
fied lead in Group 3, inadequate evidence for carcinogenicity in humans,



sufficient evidence for carcinogenicity in animals (for some salts).
EPA has classified lead in category B_ (sufficient evidence in animals,
insufficient evidence in humans) according to the Agency's Guidelines
for Carcinogen Risk Assessment (EPA, 1986b). However, the Agency noted
that the doses inducing kidney tumors in positive rat studies were be-
yond the human lethal dose, and several epidemiological studies have not
demonstrated an association between lead exposure and elevated cancer
occupationally exposed workers. Consequently, EPA has recently proposed
to set an MCLG in drinking water based on noncarcinogenic endpoints (EPA
1985c).

Drinking Water Standards
The current EPA and drinking water MCL for lead is 50 ug/L. This

limit was designed to limit PbB levels in 99.5X of the population to
below 30 ug/dl.

NAS (1977) has stated that the current MCL, in view of other en-
vironmental sources of exposure, may not provide a sufficient margin of
safety, particularly for fetuses and young children.

EPA, in agreement with this assessment, has recently taken the
first step in lowering the MCL by issuing a proposed MCLG of 20 ug/L.
This level was derived based on a target PbB level of 15 ug/dl for
protecting children and infants, using a conversion factor of 6.25 to
translate PbB to lead in drinking water (assuming a consumption of 1
liter of water per day) and an uncertainty factor of 5 (EPA 1985c).
After finalization of the MCLG, EPA would then factor in other data,
such as technological feasibility, to establish a revised MCL.



4-METHYL-2-PENTANONE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of 4-methyl-2-pentanone are summarized below (Verscheuren 1983).

Molecular Weight 100
(g/mole)

Water Solubility 19,000
(mg/L at 25°C)

Vapor Pressure 6 (20°C)
(mmHg at 258C)

Henry's Law Constant no data
(atm-m /mole) found

Log K no dataow , .found

K no dataoc , ,found

BCF no data
found

4-methyl-2-pentanone (MIBK) has a high water solubility and moder-
ate vapor pressure. As a consequence of these two properties, benzene
can be characterized as a moderately mobile chemical. For MIBK released
to air, some rainwater washout is anticipated. After deposition in
water or soil, volatilization is expected to return some portion back to
the atmosphere.

Due to its high water solubility and moderate vapor pressure, some
transport to sediments is expected.

MIBK released to soil can be transported to air via volatilization,
to surface water via runoff, and to groundwater via leaching. The first
two pathways predominate in surficial soil whereas the latter pathway
predominates at lower soil depths.

Noncarcinogenic Effects
In high concentrations, MIBK produces narcosis with symptoms of

headache, nausea, lightheadedness, and vomiting.



Carcinogenicity and Hutagenicity
MIBK has not been tested in a long-term animal carcinogenesis bio-

assay. Consequently MIBK would be categorized according to EPA carcino-
genic risk criteria in group D - insufficient data, MIBK has not been
shown to be mutagenic.

Standards and Criteria
There are no EPA drinking water standards, health advisories or

ambient water quality criteria for the protection of human health for
MIBK.



NAPHTHALENE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of naphthalene (CAS No. 91-20-3) are summarized belov (EPA 1984).

Molecular Weight 128
(g/mole)

Water Solubility 31.7
(mg/L at 25°C)

Vapor Pressure 0.082
(mmHg at 25°C)

Henry's Lav Constant no data
(atm-m /mole) found

Log KQV 3.37

K no dataoc , ,found

BCF 1.46

Naphthalene has a moderate water solubility and moderate vapor
pressure. As a consequence of these tvo properties, benzene can be
characterized as a moderately mobile chemical. For naphthalene release
to air, some rainwater washout is anticipated. After deposition in
water or soil, volatilization is expected to return some portion back to
the atmosphere.

Due to its moderate water solubility and moderate vapor pressure,
transport to sediments is expected to be a major surface water fate
process.

Naphthalene released to soil can be transported to air via vola-
tilization, to surface water via runoff, and to groundwater via
leaching. The first two pathways predominate in surficial soil, whereas
the latter pathway predominates at lower soil depths.

Noncarcinogenic Effects
Exposure to naphthalene by the ingestion, inhalation and dermal

routes has been reported to result in intravascular hemolysis, corneal
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ulceration and cataracts, eye irritation, headache, confusion, malaise,
nausea, vomiting, and bladder irritation in humans. In severe cases
hemolytic anemia vith associated jaundice and occasionally renal disease
and death have been reported. Individuals vith a deficiency of glucose-
6-phosphate dehydrogenase (G6PD) and infants appear to be at greater
risk for developing hemolytic anemia.

In a study recently reported by Shopp et al. (1984) male and female
CD-1 mice vere exposed for 14 or 90 day by gavage to 3 different doses
of the compound. Both males and females shoved a 5-10X mortality and
depressed body veights at the high dose 01 133 mg/kg/day. At this dose
the males had decreased thymus veights and the females had decreased
spleen and increased lung veights. No toxic effects vere observed at
the tvo lover doses of 53 mg/kg/day and 27 mg/kg/day. For all exposure
groups, no alterations vere observed in the hepatic drug metabolizing
system except for a dose-related inhibition of aryl hydrocarbon hydro-
xylase (AHH) activity.

Harris and covorkers (1970 as reported in USEPA 1982) reported a
statistically significant increase in retarded cranial ossification and
heart development in offspring of Sprague Davley dams that had received
intraperitoneal injections of 395 mg/kg naphthalene on days 1-15 of
gestation. In a recent study by Plasterer and covorkers (1985) single
doses of naphthalene vere administered by gavage to pregnant CD-1 mice
on days 7 through 14 of pregnancy. The compound vas given at a dose
estimated to be at or just belov the threshold of adult lethality. A
significant reduction in the average number of live pups per litter vas
reported for the naphthalene-dosed females.

Carcinogenicity and Mutagenicity
Overall, the results of carcinogenicity testing vith napthalene

have been negative. Knake (1956 as reported in USEPA 1980) treated 40
vhite rats vith 500 mg/kg of coal tar naphthalene in sesame oil sub-
cutaneously every tvo veeks for a total of seven treatments. Five out
of thirty-four rats developed invasive or metastatic lymphosarcoma prior
to death. These result are equivocal, hovever, because the injection
sites vere first painted vith carbolfuchsin (a knovn carcinogen) prior



to each injection. The naphthalene also contained approximately 10X
methylnaphthalene.

In a second study, Knake (1956 as reported in USEPA 1980) painted a
group of mice with either benzene or a solution of coal tar naphthalene
in benzene and noted an excess of lymphatic leukemia in the group
treated with the napthalene/benzene solution as compared to those
treated with benzene alone (4 vs. 0 cases, respectively). These results
are difficult to interpret because benzene is a known animal carcinogen.

Naphthalene when combined with rat microsomal fractions has been
found to be nonmutagenic in bacterial mutagenesis assays (EPA 1980).

Drinking Water Standards and Criteria
EPA has not developed any drinking water standards or health ad-

visories or ambient water quality criteria for human health for naptha-
lene.



NICKEL

Environmental Chemistry and Fate
In the atmosphere, nickel exists predominantly as an aerosol.

Atmospheric residence times depend on the nickel concentrations, the
density and size of particles, and precipitation. The typical residence
times of nickel in the atmosphere ranges from 1 to 21 days. Nickel
species in the air most likely include soil minerals, oxide, and
sulfates.

Depending on the chemical and physical properties of the vater,
nicekl exists in numerous soluble and insoluble forms in aqueous
systems. Due to precipitation, iron oxide and manganese oxide are the
primary determinants of the aqueous mobility of nickel. However,
variation of other factors such as sulfate concentration and pH can
significantly influence nickel's mobility.

Nickel is persistent in soils and has the potential to leach to
groundvater. Sorption of nickel to soil is dependent on soil-water pH,
total iron and surface area. Organic complexing agents in soil tend to
restrict nickel movement due to formation of organo-nickel complexes.
Nickel may also be immobilized as nickel ferrite, as other more common
compounds (e.g., carbonates, sulfates, or halides) are too soluble to
precipitate out of soil-water.

Nickel is moderately mobile in low pH and high cation-exchange
capacity soils, but less mobile in mineral soils and soils with high

organic content (ATSDR 1987j). Extractability of nickel from soil
effects uptake by plant roots. The extractability is influenced by a
number of complex physical, chemical, and biological factors.

Nickel is bioconcentrated in some aquatic organisms. Bioconcen-
tration factors typically range from 20-1,000, with higher values for
phytoplankton, algae, and seaweed.

Noncarcinogenic Effects
Laboratory studies in animals have demonstrated depressed body

weight gain, alterations in hematology parameters, cytochrome oxidase
activity, and iron contents of organs following high oral nickel ex-
posure.



Studies evaluating the effects of nickel administration on animal
reproductive systems have produced varying results. Nickel is known to
cross the placental barrier in animals, and some data suggest this is
also true for humans. Intraperitoneal and intravenous injections of
nickel compounds have produced some tetratogenic effects in animals.
Increased fetal mortality and reduced fetal weights also were observed.
In some studies, high dosages resulted in reduced fetal survival and
decreased fetal weights in the absence of frank teratogenesis.

Feeding studies involving administration of various nickel com-
pounds to rats are more applicable to human exposure situations.
Various studies have reported a correlation between nickel concentration
in food or water and reproductive performance (ATSDR, 1987b). Nickel
exposure has also been reported to impair male gametogenesis in mice and
rats. No adverse reproductive effects linked to nickel exposure have
been reported in humans.

Carcinogenic!ty and Mutagenicity
The chemical form and route of exposure may be important factors in

determining the carcinogenic potential of nickel. Insoluble nickel com-
pounds (e.g., metallic nickel, nickel subsulfide, and nickel carbonyl)
have been shown to produce tumors following inhalation exposure. How-
ever, multiple studies in which nickel was administered orally to rats
and mice have been uniformly negative (EPA 1985c). In humans, excess
respiratory cancer mortality has been demonstrated in epidemiological
studies of nickel smelting and refining workers.

EPA has classified nickel in group B-—sufficient evidence for
carcinogenic!ty in animals, limited evidence in humans—according to
guidelines for carcinogenic risk assessment (EPA, 1986b) for the in-
halation route, based upon the positive animal evidence for nickel sub-
sulfide and carbonyl compounds. However, reflecting the negative animal
carcinogenic!ty data, the Agency has categorized nickel in Group D -
inadequate evidence for the oral route of exposure.

Nickel chloride was not mutagenic, whereas nickel sulfate was found
to be mutagenic in in vitro assays.



Drinking Water Standards
There is no federal drinking water standard for nickel. EPA, how-

ever, has established a lifetime drinking water health advisory of 150
ug/L (EPA 1985c).



PENTACHLOROPHENOL (PCP)

Introduction
Commercial pentachlorophenol (PCP) is contaminanted with two chemi-

cals - hexachiorobenzene (HCB), and hexachlorodibenzo-p-dioxin (HxCDD)
which are currently categorized by EPA in its category B? as probable
human carcinogens. Both are also potential reproductive toxins. PCP is
also contaminated vith polychlorinated dibenzofurans. This profile pri-
marily addresses the toxicity of commercial PCP. The reader is referred
to the profiles for HCB, HxCDD, and dibenzofurans for further informa-
tion relevant to evaluating the potential toxicity of commercial PCP.

Environmental Chemistry and Fate
The relevant physical and chemical properties for pentachlorophenol

(CAS No. 87-86-5) are summarized below (EPA 1986a).

Molecular Weight 266
(g/mole)

Vater Solubility 14
(mg/L at 25°C)

-4Vapor Pressure 1.1 x 10
(mmHg at 25°C)

Henry's Law Constant 2.8 x 10~6
(atm-m /mole)

Log K 58 ow

K 53,000oc
BCF 770

Pentachlorophenol (PCP) has a moderate water solubility, low vapor
pressure, low Henry's Law Constant, and high K . Based upon its K
and low vapor pressure, PCB would be strongly bound to surface soil.
The K of 53,000 indicates that leaching from soils and transport to
groundwater is a slow process. PCP is resistant to biodegradation. The
low Henry's Law Constant and high K indicate that PCP will be strongly
partitioned to surface water sediments. Finally, the BCF indicates



that, like many lipophilic organics, PCP will bioconcentrate in aquatic
life.

Noncarcinogenic Effects
PCP has elicited a vide variety of symptoms following subchronic

oral administration in animals, including: secondary anemia, increased
blood sugar levels, hemorrhages and congestion in the lungs and kidneys,
degenerative changes in the kidney tubules, and lesions of the brain and
spinal cord (EPA 1985n). Commercial PCP containing chlorinated dibenzo-
p-dioxins and dibenzofurans are significantly more toxic than the puri-
fied pentachlorophenol used in subchronic animal studies.

In humans, local irritation, allergic responses, and systemic ef-
fects are found. Pentachlorophenol poisoning is characterized by pro-
fuse sweating, accompanied by fever, weight loss, and gastrointestinal
distress. Occupational epidemiological studies have revealed an in-
creased incidence of low-grade infections or inflammations, and de-
pression of kidney functions, which are partially reversible (EPA
1985h).

Reproduction and Development
Pentachlorophenol has not been shown to be teratogenic in any of

the many animal studies designed to assess the toxicological endpoint.
Fetoxicity has been elicited by both purified and commercial PCP,

with the effects probably secondary to maternal toxicity. Fetotoxic

effects noted in rat studies include increases in resorptions, altera-
tions in the sex ratio, and a number of skeletal anomalies regarded by
the investigators as indicative of fetotoxicity rather than terato-
genicity. EPA has developed a NOEL of 3 mg/kg/day (EPA 1987g) based on
a one-generation rat study.

HxCDD, an important contaminant in commercial PCP, has elicited
both fetotoxicity and teratogenicity in rat studies. Teratogenic
effects observed include cleft palate, dilated renal pelvis, and ab-
normal vertebrae. EPA has derived a NOEL of 0.1 ug/kg/day for feto-
toxicity (EPA 1987g), which is lower than the NOEL for teratogenicity.

HCB, another important contaminant of commercial PCP, has elicited
fetotoxicity and teratogenicity in rodent studies. Abnormalities ob-



served in fetuses include cleft palate, reduced fetal viability, reduced
neonatal weight gain, and reduced relative neonatal weight. Based on
these studies, EPA set the NOEL for HCB at 1.0 mg/kg/day (EPA 1987g).

Carcinogenicity and Mutagenicity
Pure pentachlorophenol has not been reported to be carcinogenic in

a number of animal studies (EPA 1987g). It has also produced negative
results in an initiation/promotion study. These results are consistent
with mutagenicity studies which have primarily been negative (EPA
1987g).

However, HxCDD and HCB have both been found to be oncogenic in
animal studies (EPA 1987g). The EPA estimated 95X upper bound carcino-
genic potencies of 6.2 x 10 and 1
spectively (EPA 1986a, EPA 1987g).
genie potencies of 6.2 x 10 and 1.67 mg/kg/day, for HxCDD and HCB, re-

Drinking Water Standards and Criteria
EPA has issued no drinking water standards for PCP, HCB, or HxCDD.

EPA has issued a proposed MCLG for PCP of 200 ug/L, based upon a DVEL of
1.01 mg/L, and assuming a drinking water contribution of 20X to total
daily PCP intake (EPA 1985a).

EPA has developed health advisories for a 10 kg child and a 70 kg
adult for PCP and HCB, but not for HxCDD. The EPA health advisory
limits and reference concentrations for potential carcinogens for PCP
and its major contaminants are summarized in the following table.

One-day Ten-day Long term Lifetime Reference
10 kg 10 kg 10 kg 70 kg 70 kg Concentration*

Pentachlorophenol 1000 300 300 1050 1050
Hexachlorobenzene 50 50 50 175
HxCDD
Dibenzofurans

—
0.02
—
--

Source: EPA, 1986a
- No limit developed.
* Corresponding to a 1 x 10 cancer risk.

All concentrations in ug/L.



PHENOL

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of phenol (CAS No. 108-95-2) are summarized belov (EPA 1986a).

Molecular Weight 94
(g/mole)

Water Solubility 93,000
(mg/L at 25°C)

Vapor Pressure 0.341
(mmHg at 25°C)

Henry's Lav Constant 4.5 x 10"
(atm-m /mole)

Log KQV 1.42

K 14.2oc
BCF 14

Phenol has a high water solubility and vapor pressure. As a con-
sequence of these tvo properties, phenol can be characterized as a
highly mobile chemical. For phenol released to air, some rainwater
washout is anticipated. After deposition in water or soil, volatili-
zation is expected to return some portion back to the atmosphere. Based
on its low Henry's Law Constant, substantial volatilization loss should
not occur to the atmosphere following release to water.

Due to its high water solubility and high vapor pressure, transport
to sediments is not expected to be a major surface water fate process.

Phenol released to soil can be transported to air via volatiliza-
tion, to surface water via runoff, and to groundwater via leaching. The
first two pathways predominate in surficial soil, whereas the latter
pathway predominates at lower soil depths.

According to criteria developed by Kenaga (1980), phenol with a K
of 14.2 would be considered to be mobile in soils. Other factors which
influence soil mobility include soil type, the amount of rainfall, the
depth to groundwater, and the extent of degradation.



Noncarcinogenic Effects
Phenol is a highly toxic compound that may enter the body via skin

absorption, vapor inhalation, and ingestion. Based on the available
human and animal data, exposure to large doses by any route of exposure
can lead to serious illness or death. Toxic doses in human and species
exhibit similar symptoms: initial increases in heart rate, labored
breathing, cyanosis, and pulmonary edema. The present data do not in-
dicate that phenol to be teratogenic.

Carcinogenicity and Mutagenicity
Based upon the limited animal data, the EPA has classified phenol

in category D - inadequate evidence to evaluate Carcinogenicity.
The mutagenicity data are equivocal presenting on balance,

equivocal evidence of mutagenicity.

Drinking Water Standards and Criteria
EPA has not classified drinking water standards or criteria for

phenol.



POLYCHLORINATED BIPHENYLS (PCB)

Introduction
Polychlorinated biphenyls (PCBs) are a class of compounds vith

varying degrees of chlorine substitution on two phenyl rings bound at

the 1-1' position. PCBs, previously used in commerce, are mixtures of
various substituted biphenyls formed by a reaction of chlorine vith bi-
phenyl. Because of their heat stability and resistance, low vater solu-
bility, and favorable dielectric properties, PCBs found considerable use
in hydraulic fluids, compressor lubricants, heat transfer fluids,
paints, lacquers, and ink (EPA 1987f).

PCBs have the empirical formula CinHir. Cl vith n=l to 10. The12 lU-n n
numbering system is based upon ring-ring chlorine bonds, vith identical
numbering systems on each ring. By convention, the ring vith the fevest
chlorine substitutes, or substituted in the highest numerical positions,
is designated as prime (ATSDR, 19871).

Individual PCB registered trademarks or brand names vary according
to both the manufacturer and the country of origin.

PCBs, formerly produced in the United States by a single manu-
facturer, are called Aroclors. All Aroclors are designated by a four-
digit numbering system. The first tvo digits denote the type of com-
pound; the last tvo digits give the percentage by veight of chlorine.
The only exception is Aroclor 1016. The trademarks by manufacturers in
other countries include Phenoclor, Clophen, and Kaneclor.

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fates of polychlorinated biphenyls are summarized in Table 1 (ATSDR
19871).

In vater, adsorption to sediments or other organic vater is a major
fate process for PCBs (EPA 19871). Based on their vater solubilities
and octanol-vater partition coefficients, the lover chlorinated com-
ponents of the Aroclors will sorb less strongly than the higher chlori-

nated isomers.
Volatilization is also an important environmental fate process for

PCBs dissolved in natural vater. The estimated Henry's Lav Constants



Table 1

PHYSICAL AMD CHEMICAL PROPERTIES OF PCBs •

Aroclor Molecular Weight Color Physical
Designation (average)

1016
1221
1232
1242
1248
1254

1260

257.
200

232.
266
299
328

375

.9

.7

.2

.5

.5

.4

.7

Clear
Clear
Clear
Clear
Clear
Lt. Yellow

Lt. Yellow

Solubility Density Partition
State water, Bg/L g/ca at 25°C

Oil
Oil
oil
Oil

oil
Viscous
liquid
Sticky

resin

0.42
0.59 (24°C)

Unknown
0.24
0.054
0.012

0.0027

1.33
1.15
1.24

1.35
1.41
1.50

1.58

Coefficient Vapor Pressure
Log Octanol-Water

5
4
5
5
6.
6.

6

.6

.7

.1

.6

.2
5

.8

Henry's Law*"
Constant

• <•• Hg at 25°C) atB-B3/Bol at 25°C

4

6

4
4
4
7.

4

x IO-4

.7 x 10"3

.06 x 10"3

.06 x 10"4

.94 x 10"4

.71 x 10"5

.05 x 10"5

2
3.

. 9 x 1 0

. 5 x 1 0

Biocentrat ion
Factor""

42,500

Unknown
5
2
2

4 .

.2 x 10"4

. 8 x 1 0

.8 x 10~3

.6 x 10"3

70, 500
100 ,000

190,000

• These log Kow values represent an average value for the a\»]or components of the individual Aroclor.
** Henry's Law constants were estimated by dividing the vapor pressure by the water solubilities, and represent average values for the Aroclor

•ixtures as a whole (ATSDR 1987r).
••• rro» Lyaan. Reehl, and Rosenbladt (1982).

Source: Unless otherwise specified, fron ATSDR (19171).



are indicative of significant volatilization from environmental waters
(ATSDR 19871). However, strong adsorption to sediments significantly
reduces the concentrations of PCBs available for volatilization, vith
longer volatilization half-lives for the higher chlorinated PCBs.

The low water solubility, high log K s, and demonstrated strong
adsorption to soils and sediments indicate that significant leaching
should not occur in soil under most conditions. Lower chlorinated PCBs
will leach at rates greater than the higher chlorinated PCBs. In the
presence of organic solvents, significant leaching of PCBs in soil can
occur (ATSDR 19871).

PCBs with vapor pressures ranging from 10 to 10" mm Hg should
exist almost entirely in the vapor phase in the atmosphere (Eisenreich
et al, 1981). The tendency of PCBs to adsorb to particulates increases
vith increasing degree of chlorination. PCBs in the atmosphere are
physically removed by wet and dry deposition (Eisenreich et al, 1981).

In general, the rate of degradation or transformation in the
environment decreases with increasing chlorination. In the atmosphere,
the vapor phase reaction of PCBs with hydroxyl radicals may be the
dominant transformation process (ATSDR 19871). In the aquatic environ-
ment PCBs are not significantly degraded by hydrolysis and oxidation,
and photolysis appears to be the only potentially important process
(ATSDR 19871).

In general, mono-, di-, and trichlorinated biphenyls (Aroclor 1221
and 1232) biodegrade relatively rapidly; tetrachlorinated biphenyls
(Aroclors 1016 and 1242) biodegrade slowly; and higher chlorinated
biphenyls (Aroclors 1248, 1254 and 1260) are resistant to biodegradation
(ATSDR 19871). In addition to the degree of chlorination, chlorine
substitution patterns also appear to be important in influencing the
rate of biodegradation.

Experimentally determined bioconcentration factors (BCFs) for
various Aroclors (1016, 1248, 1254, and 1260) in aquatic species (fish,
shrimp, oyster) range from 26,000 to 660,000 (Leifer et al, 1983).

Noncarcingenic Effects
Several complications exist in assessing the toxicity of PCBs.

Different mixtures nominally depicted by PCB type and chlorine sub-
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stitution may, in fact, vary significantly in isomer composition.
Additionally, highly toxic contaminants are often present in PCB
mixtures.

In general, hovever, it can be concluded that short and inter-
mediate-term studies of toxicological effects following oral admini-
stration of PCBs to animals result in a variety of physiological and
morphological alterations in the liver, including: enlargement, fatty
infiltration, centrilobular lesions, and effects on liver porphyrin
metabolism. The major biochemical effects include induction of mixed
function oxidase enzymes and modification of porphyrin metabolism. PCBs
can also inhibit the immune system. Skin applications to rabbits has
been shown to cause erythema, keratosis, and chloracne.

Human studies related to PCB exposures have been done on the health
of occupationally exposed workers, as well as on health effects noted
following two incidents in which cooking oils contaminated with PCBs
were ingested. Occupationally exposed workers typically demonstrated
dermal problems such as chloracne, rashes, and burning sensations.
While most biochemical parameters in these studies were found to be
within normal ranges, one study reported an elevation of liver enzymes
in exposed workers.

The two incidents, or outbreaks, concerning the ingestion of PCB-
tainted cooking oils occurred in east Asia. The first incident, de-
signated as the "Yusho" outbreak, occurred among Japanese (Higachi,
1976; Kurotsone and Shapiro, 1984); while the second, designated
"Taichung", occurred among Taiwanese (Hsu et al, 1984; Lu and Wang,
1984). Health effects observed in humans following exposure included:
chloracne, increased discharge from the eyes, soreness and weakness of
limbs, headaches, dizziness, and general malaise. Because the cooking
oil in the Yusho study was also found to be contaminated with highly
toxic polychlorinated dibenzofurans, implications cannot be limited to
PCBs alone in this study.

Reproduction and Development
The range of reported effects on reproduction in animals include: a

lengthening of the estrus cycle, weak estrogenic activity, fetotoxicity,
fetal deaths, decreased survival of the neonate, small birth weight, and



a variety of teratogenic effects. Rats and mice appear to be more re-
sistant to reproductive toxicity than mink or monkeys, which have also
been used in studies. These differences may possibly be attributable to
the duration of the studies and to differences in metabolic rates and
pharmacokinetics.

Most of the studies used dosages that were maternally toxic.
Maternal toxicity obviously is an important consideration when assessing
reproductive and developmental toxicity. This consideration, frequently
referred to as Karnofsky's rule, states that "any compound administered
at the proper dosage, at the proper stage of development, or to embryos
of the proper species will be effective in causing disturbances in em-
bryonic development". This calls attention to the fact that if a
pregnant animal is sick, the delicate balance between the mother and
fetus is affected or disrupted, and adverse fetal effects can be ex-
pected.

There have been studies of the reproductive and developmental
effects of combined exposure to PCBs subsequent to outbreaks of
poisoning in Japan (Yusho) and Taiwan (Taichung). Findings in newborn
children of exposed mothers include: fetal growth inhibition, low birth
weight, dry brown skin pigmentation, precocious dentition, gingival
hyperplasia, and abnormal calcification of the skull (DHHS 1985a).

Carcinogenicity and Mutagenicity
There have been a number of studies designed to assess carcino-

genic! ty in animals. All but one study have been negative. The
positive study by Kimbrough et al. (1975) reported a statistically
significant increase in hepatocellular carcinomas among mice and rats
administered Aroclor 1260 in the diet.

Epidemiological studies have not reported significant increases in
cancer in occupationally exposed workers. Explanations for these
findings may include an insufficient latency period and small sample
sizes in the studies.

Based upon the above evidence, EPA has classified PCBs in Group B_,
with adequate evidence of carcinogenesis in animals, and inadequate evi-
dence in humans (EPA 1985). IARC (1978) has classified PCBs in category
2B, based on studies indicating inadequate evidence for carcinogenicity

532.



in humans, sufficient evidence in animals, and inadequate evidence of
activity in short-term mutagenicity tests.

EPA's cancer assessment group has calculated a unit cancer risk of
A.34 (mg/kg/day)~ , using the upper 95 percent value of the doses used
in the positive study (Kimbrough et al 1975).

Standards and Criteria
Drinking Water

As the first stage in developing a maximum contaminant level (MCL)
for PCBs in drinking water, the EPA has recently proposed an MCLG of
zero. EPA vill establish an MCL taking into account technological
feasibility of control and analytical feasibility (EPA 1988).

Surface Water
The EPA has established ambient water quality criteria for the pro-

tection of freshwater and saltwater aquatic life of 0.014 ug/1 and 0.03
ug/1, respectively. For human health, EPA has estimated the drinking
water concentration corresponding to one-in-a-million cancer excess of
0.0079 ng/1.
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POLYCYCLIC AROMATIC HYDROCARBONS (PAHs)

Environmental Chemistry and Fate
In general, most priority pollutant PAHs can be characterized as

having low vapor pressure, low vater solubility, lov Henry's Lav
Constants, high logarithms of the octanol-water partition coefficients
(log K s) and high organic carbon partition coefficients (K s). The
high K s indicate that most PAHs are strongly sorbed to organic matter
in the soils. This factor, combined with the lov vater solubilities,
indicate that the rate of transport of most PAHs from the unsaturated
zone via infiltration to the saturated zone vill be extremely lov. Lov
vapor pressure and lov Henry's Lav Constants indicate that most PAHs
vill not readily volatilize from surface vater, and these factors, in
combination vith high K s, also indicate lov volatilization rates fromoc
surface soils.

The exceptions to the groundvater transport argument are four PAHs
(acenaphthene, fluorene, fluoranthene, and pyrene) vith vater solubili-
ties greater than 100 ug/L. Although these four compounds have high
K s (10 or greater) relative to other PAHs, their solubilities indi-oc
cate that they are mobile, and may be observed in groundvater. The
chemical and physical properties for the 14 priority pollutant PAHs are
presented in Table 1.

Typically, although PAHs are regarded as persistent in the environ-
ment, they are degradable by soil microorganisms.

Degradation rates and degree of degradation are influenced by en-
vironmental factors, microbial flora and physicochemical properties of
the PAHs themselves. Important environmental factors include tempera-
ture, pH, oxygen status, soil type, moisture, and nutrient status (Sims
and Overcash 1983). Microbial factors include acclimation status, popu-
lations present, and the relative proportions of bacteria, fungi, and
actinomycetes (Sims and Overcash, 1983). Physico-chemical properties
include chemical structure, concentration, and lipophilicity.

Compounds vhich are easily and rapidly biodegraded include acena-
phthene, naphthalene, and phenanthrene. Compounds vhich are persistent,
requiring long time periods or specialized conditions for degradation,
include benzo(k)fluoranthene, benzo(g,h,i)perylene, benzo(a)pyrene,



Tabla 2

PHYSICAL AND CHEMICAL PROPERTIES OF SELECTED PAH3'

Chanical Na»«

acanaphthana
•nthracina
banzo ( a 1 anthracana
banzo(b) f luoranthana
banzo ( k ) f luoranthana

banzo ( g,h, 1 Iparylana
banzo (a Ipyrana
chrysane
di banzo I a , h ) anthracana

f luoranthana

f luorana

indano (1,2, 3 -cd Iparylana
phananthrana
pyrana

Molacular CAS
Waight (ql No.

154
178

228

252
252

276
252
228
278

202

116
276
178
202

83-32-9
120-12-7

56-55-3

205-99-2
207-08-9

191-24-2
50-32-8
208-01-9
53-70-3
206-44-0

86-73-7

193-39-5
85-01-3
129-00-3

1 .
1.
2

5
5

1 .
5
6
1
5

7

1
6

2

Vapor
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(•• Hg)

55
95

.2

.0

.1

03
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.3
.0
.0

.1

.0
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1

1
3

5

1

1

7

6

6
6
1
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Law
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.33 x 10"8

.46 x 10"6
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log
How

4 .0
4.45

5.6
6.06
6.06

6.51
6.06
5.61
6.8
4 .9

6.5
4 .46
4.88

4 .6
1.4

1.38

5.5
5.5

1 .6
5.5
2.0
33
3.8

1.6
1.44
3.8

Koc BCF
•L/g) (L/kg)

x IO3 242"
x IO4 1,210"
x 10 11,700"
x IO5

x IO5

x IO6 68,200"
x IO6 28,200"
x IO5 11,700"
x IO6

x IO4 2,920

x IO3 1,300"'
6

x 10
x IO4 2,630"
x 10 2,800"

• Unlaaa otharuisa footnotad, data taken (roa
•• EPA (19841)

••* Ly»an, Raihl, and Rosanblatt (1982).

EPA (1986a).



chrysene, dibenzo(a,h)anthracene and indeno(l,2,3-cd)pyrene. The ease
of biodegradation generally decreases with increasing molecular weight.
Biodegradation products generally include hydroxylated PAH derivatives.

Noncarcinogenic Effects
Very little attention has been paid to the noncarcinogenic effects

of PAHs. It is known, however, that rapidly proliferating tissues
(e.g., bone marrow, lymphoid organs, testes, etc.) appear to be the pre-
ferred targets for PAH-induced cytotoxicity.

Acute and chronic exposure to various PAHs classified as carcino-
gens has resulted in the destruction of specific hematopoietic and
lymphoid elements, ovotoxicity, anti-spermagenic effects, adrenal
necrosis, and changes in the intestinal and respiratory epithelia. This
tissue damage occurs at doses expected to induce carcinogens and mali-
gnancy risks predominant in evaluating PAH toxicity. For PAHs classi-
fied as noncarcinogenic, very little is known about toxic responses or
mechanisms.

Carcinogenicity and Hutagenicity
The EPA has issued finalized carcinogenicity risk assessment guide-

lines (EPA, 1986b) to establish criteria for evaluating and categorizing
chemicals into five groups, according to weight-of-evidence categories.
According to this categorization scheme, five of the 15 priority pol-
lutant PAHs have been placed in category B_ (probable human carcinogens)
with sufficient evidence of carcinogenicity in animals, and inadequate
data for humans. A sixth PAH (indeno (1,2,3-cd) perylene) has been
placed in category C, denoting possible human carcinogenicity based on
limited evidence of carcinogenicity in animals in the absence of human
data (EPA, 1986b). Table 2 contains EPA's most current categorization
of priority pollutant PAHs (EPA, 1986b). Following its risk assessment
guidelines, EPA typically performs quantitative risk assessments for
groups B or A, and, in some cases (depending on the quality of the
data), for group C.

To date, EPA has estimated a carcinogenicity slope (unit cancer
risk) for carcinogenic PAHs using data for a single PAH, benzo(a)pyrene
(BaP). This limited effort does not take into account the clearly docu-



Table 2

EPA CARCINOGENICITY CATEGORIZATION TOR ORAL AND INHALATION
ROUTES OF EXPOSURE TOR THE 15 PRIORITY POLLUTANTS POLYCYCLIC AROMATIC HYDROCARBONS

EPA Carcinogenicity Classifications'

Compound Inhalation Oral

acenaphthene
anthracene
benzol a (anthracene
benzo (b) f luoranthene
benzo I k ) f luoranthene
benzo I g,h, i Iperylene
benzol a )pyrene
chrysene
di benzol a, hlanthracene
f luoranthene
t luorene
indenol 1 , 2 , 3-cd )perylen»
naphthalene
phenanthrene
pyrene

D

D

B2
B2
D

D

B2
B2
B2
D
D
C

D

D

D

D

D

B2
B2
D

D

B2
B2
82
D
D

C

D
D
D

* Unless otherwise footnoted, classification taken from EPA (19S6a).



mented differences in quantitative dose-response relationships for the
other PAHs. Two specialists in EPA's carcinogenic assessment group have
evaluated the relative potency estimates for the other five carcinogenic
PAHs to benzo(a)pyrene (Thorslund et al, 1986).

Using a series of sophisticated statistical procedures, these
authors have derived estimated relative potencies for the five other
"carcinogenic" PAHs relative to BaP. For the potency estimation, the
authors used bioassays from individual laboratories in which BaP and the
other PAHs were tested in common. The results of this procedure for
developing relative potency estimates are summarized in Table 3.



Table 3

RELATIVE POTENCY ESTIMATES DERIVED FOR POLYCYCLIC AROMATIC HYDROCARBONS

CATEGORIZED IN GROUP A, B, OR C ACCORDING TO EPA'S WEIGHT OF EVIDENCE CRITERIA

Compound Relative Potency Estimates

benzoI a)pyrene

benzo(a(anthracene

benzo(b I fluoranthene

chrysene

dibenzo(a,h(anthracene

indeno(1 , 2,3-cdIperylene

1

O.H5

0.140

0.0044

2.82

0.232

Source: Thorslund et. al. (1986)



TETRACHLOROETHENE (PERCHOLOROETHYLENE OR PERC)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of tetrachloroethene (CAS No. 127-18-4) are summarized below (EPA
1986a).

Molecular Weight 166
(g/mole)

Water Solubility 150
(mg/L at 25°C)

Vapor Pressure 17.8
(mmHg at 25°C)

_2
Henry's Law Constant 2.6 x 10
(atm-m /mole)

Log K 2.6e ow
K 364oc
BCF 31

Tetrachloroethene's moderate water solubility and vapor pressure
indicate that volatilization is the major loss mechanism from surface
soil and surface water. Its moderate K indicates that leaching to
groundwater from lower soil depths is an important mechanism. In
addition, tetrachloroethene is biodegraded by certain soil micro-
organisms by a sequential series of monodechlorinations. Once it
reaches the groundwater, its moderate K indicates that tetrachloro-0 oc
ethene will be moderately absorbed to soil particles and will be
moderately retarded relative to groundwater transport. Finally, tetra-
chloroethene is subject to low bioconcentration in aquatic species.

Noncarcinogenic Effects
The principal toxic effects following acute exposure in animals to

tetrachloroethene (PERC) are depression of the CNS, ataxia (failure of
muscular coordination), and respiratory cardiac arrest (ATSDR 1987m, EPA
1985f). Subchronic and chronic effects in animals include damage to the



liver and kidneys. In humans, the principal effects are CNS depression
and liver toxicity.

Carcinogenicity and Mutagenicity
A 1977 NCI bioassay in which PERC vas administered by gavage re-

ported increased incidence of liver tumors in mice but not rats (EPA
1985d). A draft report of a NTP inhalation bioassay, currently under
internal review, has noted an increased incidence of tumors in mice and
rats. Although EPA has previously categorized tetrachloroethylene in
Group B-—probable human carcinogen (EPA 1985b, 1985h) — the Agency is
awaiting final results of the NTP bioassay before commencing a rule-
making for the chemical in drinking water.

PERC has been evaluated for its ability to cause gene mutation,
chromosomal aberrations, unscheduled DNA synthesis, and raitotic re-
combination. In general, these responses have been weak and were ob-
served at high concentrations that were cytotoxic (EPA 1985h). Ad-
ditionally, no dose-dependent relationships were demonstrated in these
studies (EPA 1985h).

Drinking Water Standards
EPA has not established an MCL for PERC in drinking water. The

agency is scheduled to begin rule-making procedures to establish an MCL
in the near future.



TOLUENE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of toluene (CAS No. 108-88-3) are summarized below (EPA 1986a).

Molecular Weight 92
(g/mole)

Water Solubility 535
(mg/L at 25°C)

Vapor Pressure 28.1
(mmHg at 25°C)

Henry's Law Constant 6.4 x 10"
(atm-m /mole)

Log K 2.73B ow
K 300oc
BCF 10.7

Toluene has a high water solubility, moderate vapor pressure, high
Henry's Law Constant, and moderate K . Based on the vapor pressure and
K , volatilization from surface soils is an important transport path-
way. Based on the water solubility and moderate K , toluene will be
readily transported to groundwater, and upon reaching groundwater, be
subject to a low degree of retardation relative to the groundwater flow.
Based on the water solubility and high Henry's Law Constant, volatili-
zation will be a major transport pathway from surface water.

Noncarcinogenic Effects
Acute or chronic exposure to high levels of toluene in animals re-

sults in CNS depression and effects on the lungs, liver, and kidney.
EPA has derived an AADI for drinking water consumption based upon a

24-month inhalation study in rats (EPA 1985c). Based upon a NOAEL of
1,130 mg/m , an uncertainty factor of 100, and assuming 50 percent
pulmonary absorption, EPA derived an AADI of 10,100 ug/L (EPA 1985c).



Carcinogenic!ty and Hutagenicity
Only one long-term carcinogenicity bioassay of toluene has been

reported. This study concluded that toluene was not carcinogenic fol-
lowing inhalation in rats. NTP is conducting carcinogenicity studies in
which toluene is being administered by inhalation and gavage to rats and
mice. In addition, carcinogenicity studies by European investigators
are expected to be published in the next few years. According to
weight-of-evidence carcinogenicity criteria, EPA has classified toluene
in Category D, not classifiable as to human carcinogenicity (EPA 1985c).

Toluene has not been shown to be mutagenic in in vivo or in vitro
assays (EPA 1985c).

Drinking Water Standards and Criteria
Standards. In the first stage of the rule-making process designed

to establish a MCL for toluene in drinking water, EPA has issued a pro-
posed MCLG of 2,600 ug/L derived from the AADI of 10,100 ug/L by
allocating a 20 percent of drinking water contribution to total intake
from all sources of exposure (EPA 1985c). Subsequent to finalization of
the MCLG, EPA will evaluate analytical feasibility and feasibility of
control in establishing an enforceable MCL.

Criteria. In the absence of adequate dose-response data for oral
exposure to toluene, EPA derived a 1-day HA, based on NOAEL of 377 mg/m
reported in studies of humans, the subjects of single inhalation ex-
posures of up to 8 hours. Based upon the NOAEL, an uncertainty factor
of 100, and a variety of physiological parameters and intake assump-
tions, EPA derived 1-day HAs of 18,000 ug/L and 63,000 ug/L for a 10-kg
child and 70-kg adult, respectively (EPA 1985d).

In the absence of sufficient data, EPA derived 10-day HAs of 6,000
ug/L (child) and 21,000 ug/L (adult), by applying an uncertainty factor
of 3 to the 1-day HA. The Agency utilized a three-fold rather than the
usual 10-fold uncertainty factor because toluene is rapidly distributed
and excreted, and because the chemical presents little bioaccumulation
potential relative to typical toxicants (EPA 1985d).

The EPA ambient water quality criterion for the protection of human

health is 14,300 ug/L (EPA 1980a).



1,1,1-TRICHLOROETHANE (TCA)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of 1,1,1-trichloroethane (CAS No. 71-55-6) are summarized belov.
(EPA 1986a).

Molecular Weight 133
(g/mole)

Water Solubility 1,500
(mg/L at 25°C)

Vapor Pressure 123
(mmHg at 25°C)

Henry's Lav Constant 1.4 x 10~
(atm-m /mole)

Log Koy 2.5

Koc 152

BCF 5.6

1,1,1-trichloroethane (TCA) can be characterized as having a high
water solubility, a high vapor pressure, a high Henry's Lav Constant,
and a moderate K . The high vapor pressure and moderate K indicate
that volatilization vill be a major transport pathvay in surfical soil.
In subsurface soils, the high vater solubility and moderate K indicate
that transport to groundvater represents a major pathvay, and once the
vater table is reached, chemical transport vill be moderately retarded
relative to the groundvater flov. The high vapor pressure, high Henry's
Lav Constant, and high vater solubility indicate that volatilization
from surface vater vill be a major transport pathvay.

Noncarcinogenic Effects
The principal noncarcinogenic effects of 1,1,1-trichloroethane

(TCA) folloving exposure in animals and man are depression of the CNS,
increase in liver veight, and cardiovascular changes. Current data do
not suggest that TCA is a reproductive or developmental toxin.



EPA has developed a risk reference dose (RRfD) of 0.35 mg/kg/day
based upon a NOAEL of 1,365 mg/m reported in a study in which mice vere
exposed by inhalation for 14 veeks. EPA derived the RRfD by application
of an uncertainty factor of 100, a 302 absorbed dose, and standard
physiological parameters (EPA 1985g).

Carcinogenicity and Hutagenicity
There have been two TCA carcinogenicity bioassays. The first, con-

ducted by NCI, vas judged to be inadequate due to poor survival in
treated animals. Preliminary results of the second, by NTP, shoved
elevated incidences of hepatocellular carcinomas. These initial results
have been questioned and the study is currently being audited (EPA
1985b). Based upon these results, EPA has classified TCA according to
weight-of-evidence criteria in Group D, not classifiable—inadequate
human and animal evidence of carcinogenicity (EPA 1987a).

Drinking Vater Standards and Criteria
Standards. EPA has established a drinking water MCL for TCA of 200

ug/L.

Criteria. EPA has developed a 1-day HA based upon a LOEL of 1.4
g/kg/day reported in a study of rats receiving a single oral dose of
TCA. Based upon the LOEL, and standard weight and intake assumptions,
EPA derived a 1-day HA of 14,000 ug/L for a 10-kg child (EPA 1984d). In
the absence of sufficient data, EPA has not developed a 10-day HA. EPA
has developed longer-term HAs of 35,000 ug/L (child) and 125,000 ug/L
(adult), based upon a NOAEL of 0.5 g/kg/day reported in a study in rats
receiving TCA by gavage for 12 weeks (EPA 1985d).

The EPA lifetime HA of 200 ug/L is equivalent to and was derived by
the same methodology as the RMCL (EPA 1985d).

The EPA ambient water quality criterion for TCA for the protection
of human health is 18,700 ug/L (EPA 1980a).



TRICHLOROETHENE (TCE)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of trichloroethene (TCE) (CAS No. 79-01-6) are summarized belov
(EPA 1986a).

Molecular Weight 131
(g/mole)

Water Solubility 1,100
(mg/L at 25°C)

Vapor Pressure 57.9
(mmHg at 25°C)

Henry's Law Constant 9.1 x 10~
(atm-m /mole)

Log KQV 2.38

K 126oc
BCF 10.6

The high water solubility and high vapor pressure of TCE indicate
that volatilization will be the predominant loss mechanism from sur-
ficial soils. In soils and groundwater, trichloroethene is degraded to
cis and trans 1,2-dichloroethylene, vinylidene chloride, and vinyl
chloride (ATSDR 1987n). TCEs moderate organic-carbon partition co-
efficient indicates it is moderately adsorbed to soils, and will leach
to groundwater. In light of its moderate Henry's Law Constant, vola-
tilization will be the major fate process for TCE from surface water.

Trichloroethene is only moderately bioconcentrated in aquatic life.

Noncarcinogenic Effects
The principal toxicological effect of concern for trichloroethene

(TCE) is carcinogenicity. Noncarcinogenic effects include CNS dis-
turbances and kidney and liver damage following exposure to relatively
high airborne concentrations (ATSDR 1987n).



Carcinogenic!ty and Mutagenicity
Six studies of the carcinogenicity of TCE in animals have been

published. Two have reported significant increases in liver tumors in
mice. EPA has judged three others as technically flawed. A sixth
reported that TCE, containing epichlorohydrin and epoxybutane, was
carcinogenic in a less responsive mouse strain, but pure TCE was not
(EPA 1985b). Recognizing the lower responsiveness of the mice in the
latter study, EPA has classified TCE based upon weight-of-evidence
carciongenicity guidelines in Category B2—probable human carcinogen
(EPA 1987a).

Commercial TCE containing stabilizers has been reported to be
weakly mutagenic in a variety of in vitro and in vivo assays repre-
senting a wide evolutionary range of organisms (EPA 1985g). Based on
these data, EPA has concluded that commercial TCE may have the potential
to cause weak or borderline increases above the spontaneous level of
mutagenic effects in exposed human tissues (EPA 1985g).

Drinking Water Standards
EPA has established a drinking water MCL for TCE of 5 ug/1 (EPA

1987a).



2,4,6-TRICHLOROPHENOL (TCP)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of 2,4,6-trichlorophenol (CAS No. 88-06-2) are summarized belov
(EPA 1986a).

Molecular Weight 197
(g/mole)

Vater Solubility 800
(mg/L at 25°C)

Vapor Pressure 1.2 x 10
(mmHg at 25°C)

Henry's Law Constant 3.9 x 10~6
(atm-m /mole)

Log KQV 3.87

K 2000oc
BCF 150

Based upon its high K and low vapor pressure, volatilization is
not an important fate mechanism for TCP from surface soil. Reportedly,
TCP is subject to some degradation. In light of the low vapor pressure
and high K , degradation may be an important fate mechanism in soils.
The high K indicates that TCP is only slowly leached and transported
to groundwater. Should it reach groundwater, TCP will be strongly ab-
sorbed to soil organic carbon, and will be strongly retarded relative to
groundwater flow.

In surface water, sorption to sediment appears to be the most im-
portant fate mechanism. In addition, based on its BCF, TCP is subject
to moderate bioconcentration in aquatic life.

Noncarcinogenic Effects
In preliminary subchronic feeding studies, single strains of mice

and rats received TCP ad libitum in the diet for seven weeks. Obser-
vations extended one week following cessation of the diet. A signi-
ficant reduction in growth rate was observed in rats receiving 10,000



ug/g and mice receiving 14,700 ug/g. Assuming that rats weighed 0.4 kg
and consumed 0.02 kg/day, NAS estimated a minimum toxic dose of 500
mg/kg/day (NAS 1982).

Carcinogenicity and Hutagenicity
Technical grade TCP was administered in the diet to male and female

F344 rats and male B..C..F. mice at concentrations of 5,000 ug/g and
10,000 ug/g, respectively, for 105 to 107 weeks (NCI 1979 as cited in
NAS 1982). Female B,C,F, mice received TCP at 10,000 ug/g to 20,000

0 J 1
ug/g, but at 38 weeks, the doses were reduced by a factor of 4 because
of reduced weight gain. Under the conditions of the experiment, TCP was
reported to be carcinogenic in male F344 rats (lymphomas or leukemias)
and B,C^F- mice (hepatocellular carcinomas or adenomas) (NAS 1982).
Polychlorinated dibenzofurans and dioxins may be formed during the
chemical synthesis of TCP. The dioxin content of the technical grade
TCP used in these studies was not reported.

Based upon the positive animal studies, EPA has categorized TCP as
a B«, probable human carcinogen (EPA 1986a).

TCP was not reported as mutagenic in the Ames assay with or without
activation by hepatic microsomes (EPA 1984c). TCP did increase the
mutation rate but not the intragenic recombination in S. cervisiac (EPA
1984c).

Drinking Uater Standards and Criteria
EPA has not developed drinking water standards or health advisories

for TCP. EPA has established ambient water quality criteria (AWQC),
based upon TCPs carcinogenicity in animals, for the protection of human
health. The AWQC criteria are 1.2 ug/L for water and fish consumption,
and 3.6 ug/L for fish consumption only. These criteria are equivalent
to the estimated incremental increased 1 x 10" lifetime cancer risk,
based upon the animal carcinogenicity study results (EPA 1986g).


